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[»**1 ] Kt-iteltfw-^fiy M6«©*eW«»SSr^tp*i: 

k-j— & s* u Mia k^-- a» ?>©«iffijte««»a^flWB3 y ^= y * 

[ft** 3 ] «5 o cM^HjoMGs ^ a*, tuts K 

^e>s*i-5, ft** i Kmm<Dmm a 

[ft**4] »2 0 cM*»©iBa ^ Uft^; A*, tfltS K 

^- ft ** 1 KIE«©ft«j„ 

[ft**5] mi o cM^m(omm^^j^=-^^mmv/ wisk 
a* ft** i ictemnmoo 

[ft**e] cM*m<omm=ty*j*-y?w>my;^ mzv-r 
-^e>s*-rs, ft** i Kfs*<o»«> 0 

[ft** 7] tuts i ^«t»±#k ^Am, 

, «HTxp-Att®)»J!ft:3E^ft:, "BttfBIEfk #jg«K63Eft. 8g««t, 
lEJftfc £ mfeffi^ fe*SP±*)^$<x5, It** 1 fcE*©lli*9. 

[ft** 8] mmvi—mm^^/^K Niddmiay/igi^ 

t?, ft** 1 tc1EfJ©»*. 

[ft**9] «rEK-f-S*©«rE3^a-y^l(i«iroy/Ais, Ni 
ddmiey; AEH&stf , It** i tcflBftrott*. 

[ft**io] mmYi--&*<Dm^>'s*~y?Mm>f;^, Ni 

ddmla, Niddmlb, Niddmlc, Niddmld, Niddml 
e, Niddmlf, Niddmlg, Niddml hfcitfN i d d m 1 it* 
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iddmC2, NiddmC3, NiddmC5, NiddmC7, Niddm 
C9A> NiddmC9B, NiddmCIO, NiddmCll, Niddm 
C 1 3, N i d dmC 1 8, NiddmC (13 + 15) , $o£.XPN i d dmC 

0 + i3 + i5) *»e>ft5»i5a*iLfc^/AKW!S»6aw**T/*, 
[tt*iii 2] ifjta^>v ! ^= ; /^®)it)cD*TOi;:-r-<T(D5 h^^p-y 

[f»*ili 4] ftjjcJSi^fHfcco^yv'zn^s/^iijtiroWiiR 

1 6 lc|Bgt®j|ij|fttt£4fe. 

[HWSS1 8] Wiaav^-s^ijl^ #t mmiljfc. MiJitf 
JMBfl* fc * 3 i¥ J: 0 £ ftS , »#B 1 KB*© 3^x = -^ i* 0 

[1**52 1] ffllEg#§t»#^7;/ h »*«2 0(CiBicC0 3^ 
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**±V^V^^h»** ! 'b©3ie»«Mf*^*, 190. l%-8 5 0%©* 

[it*ii2 3] ma^i-iStt^k-g-^^m-rs^T-fooT, 
b) mmmik-smz, mm=>yv^~y?m®)x°<D'pte< tt> 1001 n 

[1***2 4] «na=>^=:-y^»«l*s. NiddmlaMKilr 

ft** 2 3}C|S«<0*ffi. 

[If*ll2 5] *fria=i>^=:-y^»«)*S. Niddmlel^EB^ 
-^ti\ ft** 2 3{r|a«©*ffi. 

[ft** 2 6] SfrfH^ yi/*=-y#m®>i>K Niddmla, Niddm 
lb, Niddmlc. Niddmld, Niddmle, Niddmlf, N 
iddmlg, Niddml h&itfN i d dml i frbttZ&i. 5 m$R£thfz 

Niddmi jtewEwsr^tf, «** 2 3 tria«<??*fc 

[f»**2 7] iflE«ft*S2|E©3VS?ac=.y^3KI(l*IIB«)Sffl© : f«» 

IWB««ft«sj|*53Vi?a=.y^KW*^ri-5, lt**2 3irfB* 
[ff**2 8] SM^»K:^ftft^*?feWIW-5fc»©*l!c-e*-3-c, 
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b ) W<HlooI I SW^tiijgJMfcfclt LTflfriBl** 

y * »(»©y / a ©j» o . i %~» 5 o %^sfris v-r—mm* e> ft* l 
«©?m 

[«*ii3 o] i iasfs^Kig^aa^^i-^t Fay^^^n 

[it*ii3 1 ] tuts^^ tufB»^ 1 1 m.mwLmwm$t%M&m$f 
z> © t-asw-efe s «rtn4© ^w^m^m m-t z> fc * i-wffl -e h a n 1 £^ l 

[«*II3 2] W^X&ft WftT'fcot, 

a) I I»M#iil^JlM£^LT^5#t Fay^x^y^ift, ifcil 

ft * l fcaiacois?g % $ l w 5 is t , 

b) Kriasi*^, i immt%mmmmmm&mm^&±mm%:#jr*hz,it& 

a) Ft-ifti^fxyHi^u ^«ib**SWi-5XS4:, 

b) 4>fc< tfci oflfctt, IME^ibttftWB^fcrai/ h«iftt#JlJ:<M 
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9 Kff^fc <Hlo©757 rWHfcfc^*, MIST 5 7 mW&& I I M 

[It*ll35] mjfa*° y ^7°^ Yt>\ SEQ ID NO:23CDT5/ 

[W*I136] SEQ ID NO: 2 3©75/fl 8^7/^=7^ 
S#B* £ *i/t <^ 5 , fit** 3 5 ic|B«©*° y Ko 

[W#* 37] SEQ ID NO: 23©75;t8 90f/^ >«S 

as&Bife^-c^a, tt*«3 5fcta«»^y^y^K„ 

[ft*ll3 8] ffj|H^y^<^K^\ SEQ ID NO: 230757 
HI 8*5j:W3/»8 9 OT?©«fcfc'&tN St 3 5 dfE*©^ y 5? ? ^3f" 

[ft*ii3 9] ^^^y >5>»#y^^K^=-Ki-5W^y^^^ 

tfFffcoT, ltflfBjKy^^K^T5yglB&£^ MfBT$7KS**s 
[§Mtf4 0] SEQ ID NO: 2 3©7-;tl8f7/V^yi 
[WM4 1] SEQ ID NO: 23©75/i8 9 0^!)yai 

iJSlft^TV^, if** 3 9tta«co^y^^i-^Ko 

[SW4 2] lKfiajtf y 5* * h*ih SEQ ID NO: 2 2©^ 

^w^K2 8 1 nci/h^yffimzfi-rz, »**3 9i^ia«©^y^^^^- 

[»**4 3 ] a aw y y vv? 

tsYJvxV^-yflfcK Ymmx-h^x, 1MB h -fyxyy 
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[0 0 0 1] 
[0 0 0 2] 

i immmiH*ittt'( ^mtffimmH (niddm) ¥*^fc£ 
an lt ^5«jfeftffl-e*)5o ^##-et5j;* 1 « 3 5 o o ?ja»a* as#«£g 

[0 0 0 3] 

-jKftfc, 4SW»fi -e©>r ^.x y >-ffii4<o«a, 

mody) «rflt5«s«©-ite^tt*jift*fcf±««js»5 h = ^Kyrae 

[0 0 0 4] 

mm<omm 

±5, fiJIWJKHffi (QTL) rt-eHWPL-cv^MSttae^raSi-Sri, 

0 *»so3^ s =^iifttti i®«s«wa^m®sr#-r5fc*, *w» 



*SSio*raffilKm-5*-QLT©»^|!:BBr5iS**littr*. 

Niddmu w*.~y?w&, *&&<Dffim±m¥mmmzmbfr\z l 5 5 

[0 0 0 5] 

A (Millfi5 0cMm 2 0CMM 10cM*|, J/cii5cM«) 
■^3gin?#«o a^^^^y^ftttwUftW^-t^-C©? haJ'KS Til, 

[0 0 0 6] 

-SjfeCOayv'iSj/^ftfeyV A(4N iddmla, Niddmlb, Nid 
dmlc, Ni ddmld, Niddmle, Niddmlf, Niddmlg 
, N i d dml h, *J«tyfN i d dm 1 i *»6>ft5»J; 5 IRU^/ 
^tf^fcjJS-eta. MtlJ. yyAEPIti, Niddtnley/AEI^MI 
5o a = y ^ftfey / AtJ N i d d m C 2 , Nidd 

mC 3, N i d dmC 5, N i d dmC 7, N i d dmC9 A, NiddmC9 
B, NiddmCIO, Nidd mC 11, NiddmC13 > NiddmCl 



8, NiddmC (13+15) joiffNi ddmC (9+13+15) /^feft 
5 m i 9 SS"J L fc y / A EH £ 5 3BU WilT* fc 5 , 
[0 0 0 7] 

[0 0 0 8] 
[0 0 0 9] 

u ^i*3i^2©a^v ; ; c^^^i!)^i-4, i immR.mwm$t%Mtti-z> 

„ SlJiit«2C3yi?xsy^|(i«ift > **5ftW*Sl!S:*rsrt«s-sr 
[0 0 10] 

. l%~*Sl5 0%©#3>'S? 3 i=.y^«*^/A*SK-?--|(j*i6»feS*U 
[0 0 1 1 ] 
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[0 0 12] 

L-cv>.5**©#fc hay^s-y^ftftCSWlS, *S±tl">4!< it 1 
o© I I M#««M^aaMJi-e»3b*^M LTfTOfl;^*fWt-3I©4:-£ 

a**3it;ui/t°aiy Mife^bCjieWfeK^^, #«)0. l%-*5 0%© 
fra^iSy^fti^AiS F"?— * * U K"t-^ ©>t£^« 

[0013] 
[0 0 14] 
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[0 0 15] 

u ^Mm&mm-t&jin. #ZTmmz<im¥itmi*&%< tt> 1 out 

ft, ^ifxyh»«tS«EU 3^i = y^»«»*SWi-5XS«r^tp 
[0 0 16] 

^f-Kfl, 'M<Hlo®T5/iiM^ iT^ilUlt I II 

mmmm&mwLm^m&Lr^z 0 *°y^^K^t±, seq id no : 2 

3©T5/^gB?lJ*©'>&< t% 1OC0T5 /»jt*, 0!l?LS£SEQ ID N 
O : 23©7^;il 8r°m&iSfo±T/l'3r~>'mmtZ.U/-£tcfeTi/m8 

EQ ID NO : 2 2 if \/if=f- K 2 8 1 7 h v'V^S^r^Ti'S i t £ 5 

[0 0 17] 
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[0 0 18] 

, ##93 ©JR-f - 3 K«5>l?© 13 ittiot -«» £ 5 % © <>; P«© « 
ffl#asffl«1-5-e;lb5 5o S&fc, *R, #i&:fcJ;tJ^ifi«fi«^fti-c&5©* 

[0 0 19] 

@ffi©ffi¥^muj 

@1 S4, a^i-y^gN i d dml a, N i d dml b, ioit^N i d d 
ml i y b ^ n^y-A 1 ©I®^©!^ yT't'feS. Goto- 

Kakizaki (GK) ft&y 7 AKI©rt§^, SoCny^j^y^it 

GKi F 3 4 4 S**fititfi^M©3S|g^{r^fc^5yy AEH 

0 2 A~2Df4, Niddml a^i^y^MOT 3 447^ h- ©ISJgrt 
^j8ttH»S:ig^Lfc^57-eS)5o iNiddmla (n= 1 1) , 
Niddmlb (n = 17), Niddml i (n = l 2) *3itKF 3 4 4 (n 
= 2 0) i>f)(!)^7yh (9 5 0S&) £r I P G T TfciWtfc,, ^/V=i— *ftA 
jfiLtp^/Ua-^ (2 A, 2B) , tSXXfsk^^y^V y (2C, 2D) ©« 

El 3 A~3Dft, F 3 4 4, GK, Niddmlb, *5itFNi ddml iy 

y yx<D^y% y iorffliRSfts-^©^*: lt, ilKrt— 

*©fc&&**H*Lfc^?:7T?S>5. mffimife*, 2^fl«^F344 (n 
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= 7) , GK (n = 4) , Niddmlb (n = 5) , fcit/N i d d n 1 i ( 
n=5) 7yhO«IJ:»j;!)WU ^^9^ (0-2 0, 0 0 0 n U 
/ml) i:#t£2i$M-f yae^-hUt, 0 3Ati, -O-^y VOjSVVR* ( 

mm&m -e®, (jbs^js) gk ( p = o 

. 009) , Niddmlb (p = 0. 007) , doit^N i d dml i (p = 
0. 04) 77hiH, F3 4 47 7ht'ilV^i^LtV^ 0 H3B&, 

St^t y >fPSigif£fiSc;e s , gk ( p = o. 00004) , Niddmib 

(p = 0. 0 0 8) , SiffNiddml i (p = 0. 001) 7yHn, 
F3 445yh-C«v^i:ftSLrv^5 0 V* y ^M^IK^i*, GK 

(p = 0. 02*5itK0. 006) ttt-<T N i d dm 1 bfcitfN i ddml 
i7yh-ej;!)il^ofc 0 H3CS8j;tf3D»:, (3C) 
£**ro#&T (3D) -C#e,nfc, ±IEffiC0JfAP (TOVsem) iLt^L 

@4!4, GK, F 3 4 4*3j;U?N i d dml yy VCCO^f V yRNA©£ 

0 3^i = y^y bSN iddmlb, Niddmlc, Nidd 
ml fdoit^N i d dml e77 hT'CO, 9 s> h ^ n ^ .V- A 1 ©Stf#cDjH£W 

fci 5*, GK&itfF 3 4 4 S^Satfi^BBoSH^i^Sfc^sy/AKPi 

He a~ e Bit, »m±#j»j»*>e>^L^jB^t*jtt«jiiK^rit^H* 

Lfc^77-C&5. flSWiWiaSr, 2^ft^F344 (n = 6) , Niddm 
If (n = 5) *J«tT/N i d dml e (n = 4) yy HJ^JMtU -fyx!)y 
(0~2 0, OOOTU/ml) i*£ 2 BtlKK V^a.'*— h Lfco El 6 Aft, 

^^'jyroiv^l (SSgjftft) -cro, JJ|JC£^\ Niddmif ( P = o 

. 0 0 1), joit/N iddmle (p = 0. 002) 7?bin > F344 
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iddmlf (p = 0. 00001) , *5ir/N iddmle (p = 0. 003 
) yybX'Oh, F3447yFtilV^t?r/fLTV^„ 
H7tt, 7yM^!)^»if (IDE) &3-KLT^3*e?©»!R 

08(4, fetfctCDCOS- 1 iWfi&F*j"T?tf\ fMlDEjb'iOtlDEfM 
A8 9 0V ("f ft T 5 /S£8 9 0CD&aT?77~:v<£>ftfc>9 !) VT*& 

£%©) , H18R (-f*fc*>, 7$/$?l 8CD{4M'l?t^^-> 5 ^COftfcl9 i^T 

/^=^-eSb5t>ro) , *5J;tj?a8 9 o v + h i 8 r<dj y x y 

6)©fcro-efc?), ttftl0 0%t£iW;, ifiMffitt (F3 4 49yb*>6> 
®pCMV4- I d e^F5y^7i^ h Ltttja) C^-tyf-^t Lt* 

'l4M^i-MLTWELfc 0 A8 9 0V, HI 8Rt5i^A8 9 0R + H1 8RO 
(Wsem) Wfil9 5V9, 8 9 V 8 fcitf 6 9 V 6 %"C 

[0 0 2 0] 

ZWmt-rZo 3^s=y^«i«lH:, fS—tMbm (-fftfc-^v'fc* 

^^^i 9 fctttfffl 3. *S!«Jfc, rK-f- (donor) j f4, « 
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fcmmffivtci imm»mmmmmm^m^mm^M^'t?>. v-r— mitt, 

MiffGK7-J/F> Long -Evans Tokushima Fatty ( 
OLETF) 7-7b, NZOvt)7, fc'ilfNONvi)^t*J)i5 9 5. MxJfK 

i m e t a 1 . , Physiol. Pharmacol. , 1 9 9 8, 9 ( 

2-4) : 3 2 5-3 4 5Sr#H»r t„ 
[0 0 2 1] 

GK»<fe©*aMft±<4$*fls£ftT:}39, Sr^ftiMf. ^a-^'-oggl: 

tfo GKt, ««E^»F 3 4 4y S ,hf fi 1 1 »F2^*ilcoagK)MS#ffi4, ^* 
7 Ai|gSrgtt£#5 4ooiI4QTL (Niddml, Niddm2, Nid 
dm3*JMwe i ght 1) , *fctfK:«SS©#li£*©|«gr3Sg®fc: 
U#£-£;t51 0OBl*«I*QTLftWSLfc. Ga 1 1 i, J. et al. 
, Nature Genet. , 1996, 1 2:3 1-3 7, OLETF7? 

m^mmz^Lxtev, mmtkuz. tt-m&N i DDM^it 

So OLETFtBNiftttF7-7 MW©F 2 £*6<D##ffc.£oT. QTLiL 
TDmoliS, ^a-^m iAtt^a-xSS, &itWfiiiM L 
, 5 y F^n^y^ l CON i d dmlffii£T*^t>;h,5r tasi^^ftTV^o 
JilBK im et a 1 ., 1 9 9 8. ft®#Ji£fi, ri^>t°:x>- h ( r e c i 

p i e n t) j (4, i im&mmwm$mM&*\sX^ft^m&3SB»m&mi- 

„ l/v'faiVMj^K*, WxJi, Fi scher-344, DA, LEW, AC 
L WKY, SD£fcfiBN7;y K 4/t(4BALB/c, FVBtfdSSSL 

[0 0 2 2] 

-Whiz* vi--mm\t, i is!«R«iaii*ss!**u, -trx-u^^y 



[0 0 2 3] 

fe&tl&o feSV^it, r^t°— K ny^is^ (speed congen 
i c s) j r-r-^-MbSifB (ma r k e r-a s s i s t e d b r 

e e d i n g) j t LT#fi £ tl&¥m&M^& - t TfitZ 5 0 09;fctf, Wh i 
ttaker et a 1 . , Genet. Res. , 66 (3) : 255-2 
6 5, 1 9 9 5, #5 £USD a r v a s i , Nat. Genet. , 18 ( 1 ) : 
1 9-2 4, 1 9 9 8 ^fOit. £©#ifc-eHU £-ML3SSB1i!:ft05 : ? : fij£, 

^i-^ft^F 1 0iftft«t9*< («*.r£F9lffcft) ^Brffi-C&5J:5 
[0 0 2 4] 

slp) tStilElS (PCR) Srffli^T, v^^Bff7 

b*fcttSSLP©«3fl»«l«fti»IBi-5i:i:-Cff«i-5-4:iP-et5. ^< 
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marker-defined)] t LT#^#it LTi < , Ztlfe^ -hxBLfc 
[0 0 2 5] 

1^5, Niddml(Di54±S4QTL^ QTL©M3«{M*^-t5 
dS-etSo a^isyi'ili, Niddml-GKMlWt A 

«E^F 3 4 4 y v h <o$V A Ai\mx-f^ Z. t \c J;ot*4t5 r fc as-et 5 

o S£i-LT#lx.tf$J5 O-feV^^V (cM) . 20cM, 10c 

MWttt 5 c MJamr-h <o #5. *Wj»#-eE5* LfcJ: 5 N i d d m 1 a , 

Niddmlb, Niddml i , N i d dml e, N i d dml d, Nidd 
ml f , Niddml g&itfN i d dml h a GK(DV/ 
Aft*T\ fMllft5 2 > 28, 22, 3, 19, 8, 1 3 tSXU 2 4 c M£ 
-g-tPo N i d dmlllt S&^oTV^l^^v^r^^SN i d d m 1 b 

tNi ddml i Ciorti^ixf^owKi^i^^ 

i^i^ffBWSfcWailil/hJiiffB*© 1 o4fctt*n£l±*^tf I I 
H»*aS**L-C^5. 093.fi, a^ts^lN i ddml btsHVN i 
d dm 1 i fi^ix^ft, Att^a-^aftroiBinaaiU* in vitrotO 

fcvKo^rowatt*n j eixro«fc*i'L'T@^r'e&5o n i a dmi i 5? ms 
> in vivo-c^y^!) yM-©M©i'>t©a^tt-i' y y»tt 



fcijS-f-. Niddml QTL0«IB, fMcDifJlU »mJ:f«gK»©iSJn 

sb, >-*y ^«fstj3(t5#»^*# 5MODY©m#©t©ti^— e$> 

5„ L^LfttfSfj, -fyxyyM^Mi ddml i/F344^roM 

p g t t m©^ y >it* ^ «¥n iddmii?-^ -m»> u 

ti^^-^MiiF 3 4 4T-J;i9 t>t>-f^t-ft<, n 

[0 0 2 6] 

t4tt*/cm^W-efe5 0 65H»Niddml i 7 y M£*5^Tf3\ ftft^A' 
6>ix5o #Mii:iotl<5<;t/K, Niddml iii, |$IK0fflljgf 

-e©^ y ^m^si:mmmmv<D4 y >stt^*a©tit«s:«i:fc 
nnittas&So 4^7,3 yut^ii2, iRs-2*3-KL-rv^a»e 

.Witheis, D. J. et. a 1 . , Nature , 1 9 9 8, 3 9 1: 
90 0-904, I r s -2Jte^{4t h fcifcvvr* n^E-y-A 1 3t, ^LT 

s - 2ite^-(4N i d d m i i ^aat-BBi-sfiWiie^-ett^v^ 

[0 0 2 7] 

iddml b 43 iO^fng^N i d dml b/F 34473' Mi, 

ii&jSiftL-C^So KH^ynSf^ff^y Mr^Tfi, y >i£tt©^ 

ife±fW»l»*©J#;!nK 460lCif Mi»^grotV^*ti^ N i dd 
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m i b 9 v h-ettftfltsn-cv^ftv\ r ©ffitt, ^yxj ^iBtt^, mmmm 

ddml b5?hTJO>f^Jyitta5, *ft4c*-CfeSBrtEtt*£&Srt«:, 
Niddmlb/F 34 4^rnft-a-*7 7 h-et-fy^DVitt©*^^ 

[0 0 2 8] 

t b ic^rf y yitt^it/iii^, utum h y ^ y * y Kjfajt 

Ml" So N i ddmlb7J/ h f±, l/^TD-z^i^HD L a l/^fo- 

^(DmmtthK, hy^yi?y K«s«j«jp^LT^5 0 la^fp^ 

iHDL3k^fP-;^l©iti, LDLirVLDLa P -/U|£g£fi!£ 

R»LTV^5Kav^< , NiddmlbfcF344?y bWeHtt«^$ix* 

^ofc, Lt^ot, Ni d d m i b -c<Dmmxm<vmmn. 

[0 0 2 9] 

*M*H#r*tftBJ-f Sx-^H, 2-ocoftS^JffiN iddmlbiNiddml 

i M©^i^:Jte^ L ffi^^ffl4fc^i_h{4:^4<o#^^^^Lrv^s„ F34477 

hiJtUELr. (N i d dml b&itfN i d dml i pC^^tr) N i d d m 

& (GKT?ffl±5t) £fe&3l£^s»{S^£^A/-e^-57K M^&g 

MilMSeSrWJISU-C^ar tSr*«L-CV^5. 
[0 0 3 0] 

t MEfcttSN i ddml amffi3i-5ffilHI«J^O*y-A«Ktt, 1 1 q 1 
3, 9p24, *5i;t>*l 0 q 2 4~2 6X-hZ><, Mc^i i M'^A- 
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K± 0 #3&?H#?>Bi*fc, NiddmlbCffiStS, t n^y-A 9 p _h 
[0 0 3 1] 

**Wo*e.4i3^s = y?IM*t, »l3^i=^Ht, IE* 

o «i*3iO ? ^2©r 3 >-i/^=5/^ij,it)(^ #*_ki£b;fc<£ 5fc, F-?— *J.£T/ 
vi/^sLi/ymmntt&nWL. F 1 0lH:^b#T<tv\ A^^it. 111*3 J; 

sate «t o r#fc a ^-y^ = v ? mmu.. a* o -e-o -o ^^MW^iifSttfBs: 

[0 0 3 2] 

H&flMftt-t-So tmmmmu. ±.mi-tz£?\^ v-t-ssxuu 

i/t°^y myocDm&tym&zhziK F3^'M<tt ) Fiotft («*. 

[0 0 3 3] 

, i iffl»m^*&«^sfc«>j;iWffl-eife5Br«tt«)it!>5iia¥W*JSriBis-t-5 
y yfitt, -Y y yftmrnt, 4 y vsttifcK ftmmv, siKjk^ 
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. ST> ffi^ft, HRWrt, Aft, KA, *fcJiSgHft«^ 

[0 0 3 4] 

i i MtLfc, ^y^py« (id 

e) ^y-s^KSrwati-So *«»»-c«ffli-5i:^5(o, hps r^y-i^ 

fK(polypeptide)jft, g£ *fc«HIMiffl5irB3#& < , ffig» 

*m&*£*) mmcojjmxmfexz s„ 

[0 0 3 5] 

ttl:Zn 2 + «|T'i)5ii, mmm?£Zn 2 +fa&1®mi^^X$iib-f. HX 
(IGF-l) , *S«fctfI DElCg^U ffimc#M£tlZlGF-l I 

, <kB44^- b y * AfUfcB^ ^.ttflBSMESWOTlH*- I » X 5 fc** ftfli© 
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SftfcOT*, I DEf'P-f 5«i§f±, KS14i-*3[t5Pfifj©SWT'&5 
:t^ffiy^$}xfc 0 Mill Authier et a 1 . , Clin. I 
nvest.Med., 1996, 19 (3) : 149-16 0 3r#flg©r£ o 
[0 0 3 6] 

-Y^y >^m^V^^V(D&cmc}ii, fetfSEQ ID NO: 23© 

flfc©aror5/nteifei-5o ##fi*«j^icH:, seq id no: 230 

Sil Srot^^-^VlCSsfi-ST/^^-V (H18R) , *5J;0%*8 9 0-e<D 
77->-|:m-5^!I^ (A8 9 0V) #t*Jl5. SStLT 

fcfc, *fcttS£BH4S#©3*A.©J:5* 
, #y^^K©mffi©#frtt3Eft£igr ###g»©Wai 

[0 0 3 7] 

^^HST'IM Lfci 5 N i d dml bffifi, => y-^i^y ^SN i d d 
ml elrioTS^§tl,fc«i5'3. 7 c M©/h£ ft«{sft#t«i-f-:/-7 s^fl;;* 
tbfco I DE^^— KLTV^5»fH^-!4r(D|M*^^-7^^^^ I DE(DGK 

0©^^U-^KIES^ s , %w^t LTT? /SO^ft, HI 8R*3it/A8 9 
OVWcft, IDE c DNA^Sl 2©ffi©5y ha-effiJUftg^^ 
*Lfc«J|fl:«)«S!jSia£Snfc. A8 9 0V(4 S GKtlttfcSi'S, -JfX'H 
1 8 Rfiflffftfc7 S> \*m<nj$£*5 £©££«:, A89 0VI 

W«#i*aaK:B8U-CfiS-Cii5>5RriBtt**«ur^5 0 £<blc, in 
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9M<Dm?> 0%<DW>&m£fotz. o H 1 8 R^iO'A8 9 0 V^f*^ K 

mmsti. as 9 o vizMvx\$wbfr?mm*fflMi£ti-f. hisrs, -o- 

TV^„ GKflfli, I d e MHSS»IHJ3S»#^^©^^^P 

^^HK, *A/©»»t>«ffcftv^-c, iDEtc*sits^i4, -O'^yv©^ 

Lfc»ia©^ffi±Tii:S I DEtioT^fSnSOT, Ide GK'fl 
©MR ©sft*i4, * fci--<-C«ffl 3 *vO vfrv ^ 4: B I"'** "Cife 5. 
[0 0 3 8] 

V * y ^« *° y -i K ft ^ - K L T ^ 5 @[& 
ilfc(isolated) jtt, afcSC>f V* JJ 5 K*=»- KLT 

4tS^VAft OfttifrDN A#^ $ *bfci&\ * fc i±#^E L * V X 

W£ftfccDNA£fcft^/ADNA®fJf) t LT#4t5|iii*DNA, ft 

7 s / 9 -r s fc fwi^s * ^ 4 ) . * fc r± jcg>ni& * fc ti © y 

7ADNArtir|I^iX*^fc»m^#:DNA^*^5o ^^(^ H«3;ftfc>K 

y 5? ^ FKtt, w :/ y s/ f©-§e, y ^ ^ k-c*> 5 

»»*.ffDNA^j-as**n»5. 

[0 0 3 9] 

« * tf c D N A 4 fc tt^ / A 9 ^ 9 9 * fc tt^ / A D N AWKfHfll*^ 
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[0 0 4 0] 

fotK i?£M^©IB?lJfitS$:£"a£j>„ fliKlfi, SEQ ID NO 

: 2 2CD^l^5 : -K6 8t^7=y, 5(^W^K2 6 8 4i^5>\ 
5?^ WK2 8 1 7klv'hv'>"£^ip„ tfflbH^tt, fiSi^L-T^l 4-2 0 
, 2 0-5 0, 5 0~10 0jfcfil5 0£l±t'&5„ Ofr<nmMm&K& 

LT^5„ gfflfc^H:, DNAjfcBRNA, jOft*fcH:8iMjt ^ LT^* £ 

« r v v * * ir] -e & o r «t v \ 

[0 0 4 1] 

^ y ^4>*p !J ^ ^ K a - K L r V ^ 5 Slfe^ ^ # A-t" 5 r t *s 
*3iU*5' ^^©-#g(-5/*£fftKU itl^DN A y #-if (rT^-fS 

. ai§m (e . coi i) (DBsmm^^rw&&ti. st^-r 

aMfc»a»*ftft*Ai-Sfc»©*y HASi«*«jfcJiA-et5 0 Wfctf, Mu t 
a— Gene? in — vitro 3£^>SA :3 r y Yt^^ JT7 y K y~$7 
h- y— tt(B i o-Ra d Laboratories, Inc. :Hercu 
1 e s, CA) £<9»AT:-t3o 
[0 0 4 2] 

PCRgftSt «Jlft*Ai-5fc»K:4effl-Ct5. Wfctf, Val let 
t e e t a 1 . , Nucleic Acids Res. , 1 9 8 9, 1 7 
: 7 2 3-7 3 3^#I©rt„ PCRlt *W«»Sr«|«i-5#)IB*fcttSW 
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A* fc f±£M8S RNAA^ <£>E?lJ3r^tf D NAftfc^CRNAiJ^ClfgOEJJ 

^ W^KT&S^ g^tdLTl 0 * ^ KHRW* * K©*5ffl 

A- ( PCR Primer: A Laboratory Manual ) , D 
ieffenbach, C. RXlD veksler, G. I, Cold Spr 
ing Harbor Laboratory Press, 1 9 9 5t|Bf4^ 

[0 0 4 3] 

otiattS. Mill ftvva-ysfja^i-^K («itf>loo?^tf 

K) ©io4fcf«ix£jijio*r&, sawe^s^-c^-c^ #*f«\ *!> 
^ u^f - m» r i,i±mc -nm#mf& zhztoi^, *a*H4©@v ^ 

EE (0J*.fi)Kjl 5 5?^U^K) ^^r*V^, DNA#!)^7- t?3H£fflL 
[0 0 4 4] 

3fc^-r y * y y k©sw 

f-zmmztc immis^mm aufcswi-s^tas-eta. - 
?y[^^^ffiir»s$ixfcii»E?ij^^*^5 0 p«e?ij«, juawcttae^ 



W-C&M-tZ bZ.h<D, \fflmW&m*itft. (operably link 

e d) j ix mmmmnm^&zxmm&temr&mKv^ mffis&wmm®, 

^03HB**!*r5. WSfKBKtt, 7^*- ^-EJB, :xy^Vf- 

[0 0 4 5] 

MS^&t^T, BL-2 1 ©i 5 (Escherichia co 

i i) ft^ftftts. f#mte±MiM'<??-\z\*. ^ftys-h5v^ 

7a5-* (GST) tOH|-§-^^^«*ea-t-5-<^^-OpGEX^y- 

jf«U oi>t\ ®!&<Dffi K4V 7 v M/H-W?? htfy/^K (I PTG) 
[0 0 4 6] 

-KLT^St***, WillpB 1 ueBa c My^fc^y (I nv i t 
rogen, San Diego, CA) <£> £ 5 ft^^ra. n Vyf/U^si? * — 1*1 
i^P-VftU OV^T?, ^^Fyf? (Spodoptera 
f rug i per da) (S f 9) t>)F^77r *!)7t;V=* 

(Au tographa calif ornica) V-<n -T^^ft: 

jlpf'M/I'* (AcMNPV) ^P>©ff£lDNAi3 h7^7i^ ht5©C 

KL/-CV^5i»»tt, SV4 0, l^n^/^^/cte^^Tirg^K ^A- 
[0 0 4 7] 
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§] 4 mm e® *3 i u^br «ii§^ -# - fcieossm^ * * - *m v ^ 5 r t -es w -e 

£5„ MxJf, *f«fS^^^-pCDNA3. l + (-fvt'Fc^iy ( 

Invitrogen, San Diego, CA) & % 0ijx.il C O S H 
E K 2 9 3 * fc(4flai€^A^, 9 -WWtWBft'C©*^ !> >"#»^ P 

f-^KI^flPteSrffl^-C, in v i t r o-e«^*3j;tJtaiR-5ri|-e&5 0 
[0 0 4 8] 

PLT, Muir, T. W. and Kent, S. B. , Cu r r . Op i n 
. Biotechnol. , 1 9 9 3, 4 (4) : 4 2 0 - 4 2 7 £r#J$© r t 



[0 0 4 9] 

ransgenic non-human mamma 1) j |ljfef-7y 

< 1 1 1 ocdt $ y www** *ft5. t *> frlt^Ttf fcW*tt#±-<?ia« 

LT^5„ S««it«4, I?©»^DNA8»^Ltlffit§5„ 
[0 0 5 0] 

h7^i?i = y^t MftSJ&fcH:, -Y^s t>7^ ^ Jf§, *sj; 



[0 0 5 1] 

ft&Wi-il, /P5!^l/r- W^n^^i^J/gJ/ (*I#fFf4 8 7 3 

l 9 l -§■) , itifif--© u h p iMA^tt^Htfirf-ffcX ( v a n d e r 

Putten et a 1 . , Proc. Natl. Acad. Sci. USA 
, 8 2:6 1 4 8, 1 9 8 5), E#M&F*9^«e^-^V X 4 V ? (T h 
ompson et a 1 . , Cell , 56:313, 1989), K<Dai 
^ hD/K^-iXay (L o, Mol. Cel 1. Biol. , 3 : 1 8 0 3: 1 
9 8 3) fcilM n v i t r a^<T>mm<mfm&h. (W i 1 

m u t e t a 1 . , Nature , 385 (6619) : 8 1 0 - 8 1 3 , 
1 9 9 7, jSkUWa kayama et a 1 . , N a t u r e , 3 9 4:3 
69-374, 1998) ^HSfi LftV^S, "a^tLSo 
[0 0 5 2] 

T, Sambrook et a 1. , 1 9 8 9, T^^n-^>-^\ $F3E^ 
T^^T/V (Mo lecular Cloning, A Laboratory 
Manual) J IDS, Cold Spring Harbor Pres 
s, Plainview;NY©|9. 3 7-9. 5 25Sr#I®li. 
[0 0 5 3] 

h5y^i>s = y^t h WfLibfe©*!^©^ y !) ^7"^ F Sr 

> in si tu/N^PW^sy||f, JSitHfflESUWPCR (RT 
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-pcr) &£tr#, *ftbfc^3ftfc^&*&^TfWff"C*a. 

[0 0 5 4] 
[0 0 5 5] 

mmm 

mMF ischer-344 (F 34 4) 9 y hSr, ^ — /VXJJ/^- ytf 
(Charles River Laboratories) ill 

£5i-u i zm$<nmm.*<y4?>v (eam/epm) tflfifc. wjero^y 

HU41 2 o H^Pj, 2%©3Wfp-;K 2 0%»^-y— T'yft, joitFO 

[0 0 5 6] 

7 7 bttGKSr, Ga 1 1 i e t a 1 . , Nature Genet. , 
1 9 9 6, 1 2 : 3 1~37tit©J:5Cf, %M£lttc 0 GK£*©«e#J 
MH«r, 1 OHiroaasSLSSB (F 1 0) fcJ;lJ^<^n»^f«^i©3at 
Mi 5 F 3 4 A<nm&.m-><v? tfyV^Yimm^. *^=>^=s' 
^a^rflliCLfco ^ft^ftWtttt^&^T, Ni ddmlW^Ciev-A 
GK-«S$t4/^7 c CI^^^(D^^;tt^|iTPj!i-Sfc^^>^rffiV^fc 0 Niddm 
le,Niddmli',Niddnil cayv 5 !^?^!^ F344tffll2 

[0 0 5 7] 

9 5~2 2 5 HiO^ro?? HcStU WbBG a 1 1 i et al. , 1 
9 9 6, K|B«©J:5Kllitrt^3-^BffiKlk (IPGTT) feffftofc. 
tt**6~7ll?Wiftfci*tffc. frfil k g^fc<9 2. 0 gffl^Va-^SAi, 
0 Om) , 1 5, 3 0, 6 0, &£09O#mi-lfc4>^>3-*«5£$iJ£L 
fc. £fc0, 15, 3 0^«{CliLff^®^tt^^xy y*^^SlJSLfc 0 |gl 
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(Mercodia AB, Uppsala, Sweden) tit), t^i-IE 

m<om*)m^it 0 ELisAiif^bffc-f^yyffi (Tg/n 17 

4ffiFU pmol/ltflLf:, ttHTffi« (AUC) Sr. £*, 15, 3 0 
, 6 0*5 it* 9 OftX'W/V^—xMfeU (mmo 1/1 Xft) frb&MiD&M 

i^v^f+*ufc 0 0 2 fc^bfc^va-^iE^itM y i/immfc-rz f 3 

4 4 <D^m\%t COfiJ 19 jf^ i 9 S*MS U Se^T^t 2 ti^f F 3 4 4 COTOflSSr 
#itfc„ 02t^L.fcSHfet*SttaF3 4 4©^A'3-^5pJSii[f±. 5. 0 (« 
, 18. 6 ( 1 5 ft) , 13. 8 ( 3 0 #K 6 . 6 ( 6 0 ft) , * LT 6 
. 2mmol/l (9 0^) T'fe5„ flWS^yxyyTm 63 (g£ 
) , 2 0 0 (1 5ft) , *5j;t>*2 1 5 pmo I / 1 (3 0#) T?fc5„ 
[0 0 5 8] 

IrVi tros TRIG Slides, Vitros CHOL Slid 
es(Johnson&Johnson Clin. Diagn. I n c. , U 
SA) , fcWLiqid N-geneous HD L — c reagent 
kit (Biomed-RK, Jonkoping, Sweden) SrfflV^T 

[0 0 5 9] 

tf-*©?yh (7 5B») ft, n»bK**IHft, BflSU »m±fr©SgK« 

tlJ (l~2g) «!)^fc„ Kamei et a 1 ■ , Pediatr. 
Res. , 1997, 41:563-567 KKM<D X 0 l-JJaMI$£lf® Lfc 

S*SJSftRB*-efc5, ^A-3-^«ftlTM-Ctfftofc. IgW«ft4 0mg/ 
mlCW^y ^5*;^(Sigma Chemical Co 

.), St. Louis, MO) , 0. 2TMCD[ 3 H]-^VU3-* (5X10 
s cpm) , 1. 0TMO*W^3-^, *S£xm7&k£.<D'(>xy>$iS 
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tf, 2% (v/v) 2R^©0. 5mKD^» V yjf— (K r e b s Ri 
nger) V >MMmW (KRP) ^^^^Hfc, Weft©^* 
!> V»*fc::j8Vvr, 3 7tT'2W, 3EMWf&frV\ 4 < C*"CSl?&r« £ 
i ^SiSSrH-fc^-S-fco JJIS—©^/V=i— ^©ffittJ^Sr. Mo o dy e t 
a 1 . , Horm. Me tab. Res. , 1974, 6 : 1 2 ~ 1 6 £fE<t© 
6. 0M©H 2 SO 4 4 5 T 1 & <£ h/V^ >- 4 . 0ml^2, 5- 

5?7i=^t > /-/P (ppo) tjE-S-U JJIKM^tf^tb^©^^ r 
Sfiicrafibfco JtiC##©#«ttit©fc&(^ JJifJKiM&£4 omg/m l © 

y (Sigma) &£Tf5. 6 mm o 1 / 1 <n7)Va— X%^&KR P 
fifflffStf-e 3 7 0 °C{CT 2 h Lfc 0 **©flgKM«i«ii 1 

% (v/v) -e&ofco ^^^-vayftTft, ffifC 
##©ffi« t Lrfflv^^!J-fep«-^»cW«)»«f©fc«>^J&t)|»^fc 0 

^?£rfHB-f 5 fc y;V7Kvt!)y (lnmol/l~0. lmmo 1/ 

i) w^a^— > 3 ^mmimpLtzv mw^trnw^m^ mmmm^ 

* y >p«MK*f*^. &**a>e>-r y yas#&L 
y yfNrn«## ©« (*£g) r±, *^^y-fen-^scat LT-t^jx©^ 
&a**§ivvfct>©iuctt-*Lfc. t*»*©5o% (ec 501 ist© & 

[0 0 6 0] 

mWft<nyy b-f yx ] J I n s l*5j;UU n s 2©RNAl/^ 

, ^SiRT-PCRjci^SJ^Lfc, 5 ^»©;t*©7 v b% 7^|IMftftS 

*, HWfti-CK, *fctt^3-^»4-atc«iwLfc. &#©»e\ 

* (2g/k 6 M, l^tig/kgM) &0#*i6 0#«idKKi*3fc:ffi 
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ItU yv h&l 2 QftmcWm.£Mtz.„ £J|«RNA (0. 7 5Tg) 
BRL Superscript II (7-f7 fi'/D^ — X (Life 
Technologies) ) trfflV^T, %&\Z.mM<Dm 9 M2 0 T 1 <f» 
•CJS»te9 bfc 0 I n s 1 do itf I n s 2 © 2 0©fi?»?rS*0-f J) ^jtfe 
T-^ilCDr/y-f-v— (5' -TTTATTCATTGCAGAGGGGT- 3 
' > SEQ ID NO: 1) £fflV>TjSME^Lfc 0 cDNAS^S (5T1) £r 
Dynazyme DNA^D ^ 7-f jSiUlff (Finnzymes O 
y) ^ttf 2 5 T 1 O P C Rii>f ttf fALfc. I n s 1 *5 Xlf I n s 2l 
ef*, 3 2 PgltLfc#J|l$&^7^- (Ins 1^7^- : 5' -GT 
GACCAGCTACAATCATAG— 3' , SEQ ID NO: 2, *5i 
t^5' — G T G C C A AG G T C T G A AG AT C C — 3 ' N SEQ ID N 
O : 3 ; Ins 2/5^-7- : 5' — GTGACCAGCTACAGTCGGA 
A-3' , SEQ ID NO : 4, $3£X$5' - G T G C C A A G G T C T G 
AAGGTCA-3' , SEQ ID NO: 5) £r/fl Wc#BtKJ£(-T\ 94 
°Ct;iT3£f H 1S'|4£ii\ U^X9 4°C(;r 3 0#BB£t££-gr, 6 2°Ci^T3 0# 

T7^MSrff*5rtti»9, ifULfc. ^yx!Jy#I6()IWW^;V2 4 

^mwmm.mcm± ufc 0 ( 1 5 t 1 ) & e y y /vr $ k^vv 

-hT^SfL, felttgT'priiftL, JJVftft^-v^H&flf (Fuj 

ix BAS 1 000) iai£iftLfc„ 
[0 0 6 1 ] 

TPMV^Itlf^tll Jacob, H. J. et a 1. , Ce 1 1, 
1991, 67:213-22 4 \CfdM<D X 5 i-W ? Pff^^f h^-^-CD 

in, GKdBit^F 34 47y hCD|J]#)CDF 2 3&|f 7y h^krofco t t>SS^^ 

/v^-i'. Ma pma k e r/e x p 3. 0 &ffl^T*e^y :/±fcffc«tt 
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[0 0 6 2] 

Sf&R F L P^-»-tP&jfcfe£ ttfrfV:/g y hftgflf : 
/^7'!)^f">3y^c^RT-PCRttii^;APCRia 9 , 

tc 0 ^RNA^mJfB©J;5(-MMLfc 0 6 T gCDRNA-SrB R L Supers 
cript II (7^7 f?/B^-X (Life Technologi 
es) ) 54r&fcfBife©iI0fc^Lfc. Jak27*P-/CTLtll 

10»»7^hiMi^ h-*^RNA«riS!lG^iNfc£J£ ( c dnat*5 

4^— : 5' — AAGGGCCCGTGGACACGAG — 3' , SEQ ID 
NO: 6) £<9i!KLfc 0 2 T 1 OTiS»^»*Sl£«Sr, 9 6 °C\CX 4 ftm<D 
fiV^9 6t(:t3 0»Stt, 5 5°CI>ir l#m<DT~-/K 7 2°C 
\£X2ftm<Ofa&<0 3 5V-'f9>K Z L-X 7 7#M©S*ltt$g£^ 5 P 

CR7 p u7j~-/\s%m^tc, jSMPCRJftS (T"^-^ — : 5' — AAGGG C 
CCGTGGACACGAG- 3 ' , SEQ ID NO: 6, Soit^S' -G 
AAG AG C A A A AG C C C AC C T G — 3 ' , SEQ ID NO : 7) t 
SfALfc 0 jak2jte^-tt, GKtpcO»f>tfi^8. 6kb, F 3 4 4T*ii6. 
4kb££fOHind III RF LPfc**). TOSLfc. £W«RNA 
ft*©Pnl ip mRNAJ:, 5' - AC T AC AG AAGTT G A AC A C 
TCTG-3' (SEQ ID NO : 8 ) <D^8lgE?lJ£#o;/7-f -^-fcffl^ 
T®!te^Ufc„ PCRCMI4, T 5 OtlX-fo^tzZ. h &^^X 
It] a k 2 SJ^t Rl— Xrfeofc (T'y-'f'V— :5* — CGATGCCCAGTT 
TGTGGATG— 3' , SEQ ID NO : 9, *3«£05 ' -ACTAC A 
GAAGTTGAACACTCTG— 3' , SEQ ID NO: 10) 0 SrlO 

©«W>boiT 1 SrSS-** hftPCRro^iiLtfflv^ (7"7^v- : 5 

— A C T T AG G AT T T G G A ATG AG C — 3 ' , SEQ ID NO: 
ll*5it>*5' — TTGGGTAGAGTTGGGTTGAT— 3' , SEQ 
ID NO: 1 2 ; T~-/l>%5 3°CKX'ftt£^tz$km$ J a k 2 i RflB<£>3:fl= 
) „ StuI RFLP&, Pnl i p3te^t»e«jK:fifc»ft3tr6fc»K:ffl 
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Vyfc 0 GK^©8lf>i-ill 8 k b-C&9> F 3 4 4tp-ettl 4*5 it* 4 k bffco 
fc 0 Ht r 7jteT-[lPn 1 i p t A P C RC ± <0 if til Lfc ( 

®-PCR*|i|)I®y7-r^- : 5' — C G AAAT C AT T GGCTGAGAC 
TG-3' , SEQ ID NO: 13fcW5' -GGGTACTCTTCT 
GAACTGTGG — 3' > SEQ ID NO: 14 ; W,Z. WO 3TO^P C 
7-fT— : 5' — TGGCTTCTGTCTTCTTCTTGG — 3' , SEQ 
ID NO: 15*3^1/5' - C T G C T T C C T T AC C T G T C C T T A 
-3', SEQ ID NO: 16) 0 Mspl RFLP^ GKT5. 5 k 
b&it^F 3 4 4TM. 5 k b ©tt^Sri C £ itfc P n 1 i p iC*f LT^S L/c 

LfciS^iDN A (lOTg) -Cff*ofco 0. 8 %T# P ^ 
tp-e«5>H*5J;t>^n>-lI (Z eta-probe, Bio-Rad) ^05(s 
9ft, 3 2 PKgiiRFLP^n-^ (7^7"7^^^) fcffl^T, SIS: 
:/n -:/{[; L7c 0 

[0 0 6 3] 

i d e (pmemmfcfe ■ 

y KJ&£©fcft<Z> I de^D-^t A^aT**?* r- c D NASSAU 
(v'-y^y^'Sl'tAhSf (G e n b a n k Accession No.) 
X67269 S53969) &&Tffc&3-\Cftg(fytl:7°7j-?-%m^rRT 
-PCR(Cj:i9-g-(tLfc 0 ®!te9SlS©fc*t, h-^/WRNAfc, SfrfBCO i 5 
\-£fcfrbm%iLtz<, 6Tg©RNA^ BRL Super sc 
ript II (7^7 f7/Pi/-X (Life Technologie 
s) ) fcfflVvT, RiBtlBKOjBUt, Mt*2 0TltT*?U„ IDE 
mRNASr 5 ' - AG C T GG T GG AC A AAC AGG AG - 3 ' (SEQ 

id no : 1 7) <Dmmm*ft<>y°yj^-*m^xmim-\^, 2T 1 

W^WMm&%Wl< PCR±|i>i {y°7 4 ~? — : 5' — GTGAACCTGCTG 
ATTAACTAAG— 3 ' , SEQ ID NO: 18*5j;tF5' — AG C T 
GGTGGAC AAAC AGG AG— 3 ' , SEQ ID NO : 1 7) |:fA 
Lfc 0 ffiffiLfcPCR7*n7^-;Ht 9 4 0 C(CT4^MO^14, ^LT94"C 
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\CX30m$<Dm&, 5 5°CKXlftW\(DT~-^ ioXXl7 2X:\CX 2#M© 

ny h^WSrf(f|S©J;5tff*ofc 0 Hindi RFLPt GK"C(4 2 . 
7kb, F3 4 4T1J0. 7 k b©®ffr&SWbfctHSLfc 0 

[0 0 6 4] 
77 F IDE c D N A©|BffJjfet : 

mfci-¥fmw£-77 4-T-%m^tzRT-pcR\ci.v)mmLfc3 1 2 s b P 

©9 y hide cDNABrtf&eyilftJtLfc. 6Tg©5y bOffllHIW 
L/C r— */URNA£5' — CTGTTTGTCTCTCTAATTGC— 3' 
(SEQ ID NO : 1 9) ©S^E^lJSr^fOc DNA^7-r^-5rffl^fc2 
T 1 »^»*£JS{;iffl^fc 0 $*i^**R^© 2T1^ Expand Lo 
ng Template PCR S y s t e m ( B o e h r i n g e r Ma 
nnhe im) £ffl^"t\ JUStKiB*©*!*) £ P CRRjSSrfT frofc (PCRT" 
7^-7—: 5' — ATGCGGAACGGGCTCGTGTG — 3 ' , SEQ 
ID NO: 20JJilF5' - AG C C AG A A A C T A C T C A A AG C - 3 
SEQ ID NO: 2 1, PCR^P7^-Mt 9 4ti:t2m ^ 
1X3 0^^^©, 9 4t(criom 5 4°CliT 3 OfPm. 6 8°CirT2 

ftU ^LT6 8ttt7^©M#ftt*fc5) o RT-PCRSifflDNA 
ffi^lJ^ABI PRISM BigDye Terminator Cycle 
Sequencing Ready R e a c t i o n * y V & £ XI I d e # 
SrfflV>-C, AB I PRISM 3 7 7t?t-F7f3'^v'- 
^Vf— (7^7^ F ^*'>7tAX (Ap plied Biosyst 
ems) , USA) tTfltSLfc. 
[0 0 6 5] 

GKS3j:tfF3 4 4«>f)©I de mRNA^ ±i£Lfc £ 5 $0 £ 
#oTMt5/7^v-MV^, RT-PCRKTWBLfc. 
*H£t?#kftfc3. lkb cDNAlfet t^h^#n^^7'nt- 
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^-©$IJ#PT, M^^-pCMV4 (D. W Russel, Dept. o 
f Mo 1 . Ge n. , Un i v e r s i t y of Texas South 
western Medical center) ©B g 1 I I 3o i XMA 1 u I 
WRIMfcrtfc?^— >a VLfc. #W:ffilipCMV4-I de (GK) 
Joil)!pCMV4-I de (F 3 4 4) f*3© I d e c D N A#A^5rlH^S 
U PCRAI*%£»Lfc„ WMMtOTLT, GKWiJ«H#«trj 
pCMV4- I d e (HI 8 R) j3iO ! pCMV4- I d e (A 8 9 0 V) 

PtLfc„ fi6xio 6 iocos- lifwiat, N*w--/ 3 y (/M^f- 

y S> K v 5 — V s<;V*)-~- (Bio-Rad Gene P u 1 s e r ) , R i 
chmond CA; 1 2 0 0, V25TF) iCioT, 1 T g » |3 -#y h 
•^-f^^-pCHl 1 0 (7 7;l/?->7 (Pha rma c i a) , Swe 
den) ttfctCl 0Tg»p CM V 4 — I d eZfy^X K£— oittt h v 
y^ h L/t 0 

[0 0 6 6] 

b LfcCOS-lIte6 cm^MJyV -y-> 3 |li^ 3 6 

mm. i o%^^skm^^y^y^m4—^/vm^ (dmem) fr*^> 

^fa^-Kf:. IV^T, *Mfi£rPB SklT2[II8l:J£U lmg/ml BSA 
3rat? 3m 1 fflDMEMf 3 7 < tT*l!fM > V^r^- h U lmg/ml BSA 
M 5, 0 0 0 c pm/m 1 ffl 1 2 5 I --fyxyy (11^^ !) XD^WM 
-f yjr.*f~f-51t x 1 : 150) 5;t&2ml DMEMff'C'fy^^^- 

Hfc. 1 0 0 T 1 ©3a«3CD#^£r, -Y U ><T)W<W& 3 0, 4 5i3itK6 
0#©R^&T&9l&t\ ^-WLTV^WV^y >-Sr2 5%TCAffllSI£t 
, 7K±T3 oa-MfcfcKSiirfc. I^^Mil 4 0 0 0 r pmt?2 0^W»'L^«l 

oTSlJS^^fco «^^P 3 (C2[HlPBSicrSt^L, DMEMtpT-2Bff^^ 

t-y^yyMU PBSicr3[Higfeif-Lfc„ « (I8j:t3x 

1 0 6 M/yV- h) 3 0 0T1CD0. 5mg/ml BSA^f 100 
mM^y|»S (pH=7. 4) tp-ei 5»H(0fi#&®a(CioT^Klk© 
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±isb\cmHRL± 0 *^v^-h$r3 5 0 gtCTl 0#RK&t>U 4y*VyftM 
ffitt> ^y/^IM (Bradley ANDRE J), $—%7t>Yi/??~ 
(Man i a t i s ANDRE J) ©$ffi, *5 ±Oi!>i7 ^ VftW©fc 
fe^_h»^0JRLfc o 1 T g ^ y/^f ^^tftt»© 31 1) M^, 2, 
0 0 0 c p m© 1 2 5 I 4 -yy, D -y %<Sts 1 0 0 T 1 ©7 ylr-l'IgSfiS^-C 3 7 

J&(f ©) s<yy??yyVCOS 14-yx-V yftM&m^ W^M? yUDE 
MLtV^llfiffl2 0-2 5%^^ I DE^/n^SCS*, M. R. R 
o s n e r»± (ANDRE J Adrress) £0 r#t^fcfct ^tc I DE 

[0 0 6 7] 

jgffiffl 2 - N i d d m 1 Mffi<P$5H&ttlt : 

E^jfoJtF 3 4 4 75/ \-(T>/^-y>7 ?y fyy / U'NtOGK-N i d d m 1 

„ *V^H*GK*»feF3 4 4->#AU r©^ n^y-A®«-e©^!Stt»e 
^as&&LT^fcV^££flS;W;:Lfc ((HI) o ny>;i^ 7 ^iF3 4 4. G 
K-Niddmla (Niddmla) ©GKftSWSft, 52V3 cMftf 
fe<9. fci^l 5 cM©iiiP^GK*ti!jie^-^»SLfcN i d dmltiLt 
■f-CKSilSftfc* 0 cM 9 5%«*KIWSr^^o ©SS&N 

iddmlai^iffiU Niddml !gStt»f5^/»e^-|¥©^l£^Stt L 
fee rix6©S©5*3 2-0, F 3 4 4. GK-Niddmla (Niddmlb 
) 344. GK-Niddmli (Niddmli) ^ 28V1 c 

M&£U<2 2V1 cM©GKffPgSr»»Lfc„ 2 o©G K^^Pi LTV^ 

2 0W7-*- (C y p 2 c 1 2#5,=fcU ; D 1 Mg h 2 9) 3 4 4ftH3&fSrF 
\cm\^X^m^WXh^<DX (Ell) , NiddmlbiNiddml i \ZjS 

*\ Mb^lHl Oltftm JtettfcttW'fclMfe&Wfc. *©*£#£ £fflllg-rs 
fcfeic, y/ AfiTyt'fS:, ^2 0cMO^M^ol 1 i-7-#--enj| 



[0 0 6 8] 

I PGTTSrfflV^T, fcfcfcfccOF 2-S«i I fON i d dmlMKU 

fcJ&fc, I PGTT*i9*»5s' HCTStetSUfc ( 7 0 B titK LT 9 5 B ) 
„ t&£&N iddml ^P^y-AliJ (5 2 c M) Sj|oN iddmla77 
btt, IPGTTONfl. ^3-^«14JCS8V'>TF3 4 4i:We>i8>tcaft-3fc ( 
82 A) „ F 3 4 4 iJt&L-C, i d d m 1 a (p = 0. 

0 0 0 7) , Niddmlb (p = 0. 00 2) iSitfN i ddml i (p = 0 

. ooooi) KtfftcS^ofc. i 5*5j;u*3 0^<DmMV<Dskm4y^]) 

>Wk&li. F3 4 4-COfc©tlt'«tNiddml i iCT^TlfKte^ofc (p = 
0. 0 IjsXXFQ. 002) 0 F 3 4 45? h^N i d dm 1 a, Niddml 

b^fciiNi ddmi i ^itmL-fct^^, #mmr°tefcm<Dmmmm£ti?£ 

fr^lt. h-obhW&te^m-i, ^a-^&A©i 5MC»^^ Nid 
dmlaOW/V3^1I^F3 44 (p = 0. 0 0 0 5) fCtOiH 
4. 0mmol/l (2 6%) iU^o fc 0 £fc, N i d d m 1 ft ©^ftSB^^Sf 
o2o©3yi?i=y^ili, *HBF 3 4 477 b i: Jt«LT*itl^V^«^ 

[0 0 6 9] 

MIF3 4 477 httmLtc, Niddml b&itKN iddmliCIP 
GTTCDflg*£H2B{;:^L-C^3o ^3-^ftXtl5^C^"e, Nid 
dmlbtNi ddml i7?Ht F34 4t<6^T2. 3 mm o 1/1 ( 
15%) fcilM. 7mmol/l (31%) iU^;7>=J--**a?£* Lfc (p 
= 0. 008*5j;t>*p = 0. 0 000 5) . 2 0©I1 (N i d dm 1 bdBj;^ 
Ni ddml i) (rMi-5F 3 4 4iC»1-?,AUCiSJp»-g-|fi4, gft (N i d 
dm 1 a) WAUCifJPJ; 9 fc^HtC^t d>ofc 0 N i ddml a»l 7 1 itt 
Kit, Niddml b*5it>*N iddml i cD-g-ffAU C (4 3 2 5ffc»), H 
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[0 0 7 0] 

N i d dml b tJtsRLfcg-g-WN i d dml i ©W3U1#»fi, 1 5*3 it* 3 

o^ro^-ec^rittfiv^ffif^^u^aa-cfcs ( P = o. 0 3*s.ttfp = 

0. 0 0 2) „ 1 5*3£03 0^OWf^T\ Ni ddml i ©-f D y 

imt, F 3 4 4\£tt^<X, 3 8 5 p m o 1 / 1 (27%, p = 0. 012) *5± 
t;2 94 pmo 1/1 (24%, p = 0. 002) ffi^ofc (EI 2D) „ F 3 4 
At, Ni ddml a*fc(4Ni d d m 1 b Vvf frfr&tiM Ufc»frtC, -f V* 
(E2C*5J;0«D) „ Ni ddml i t 
NiddmlbSm ^3-^Mi^f^^-x.5i'\ ^nty-Alffll 
*5»^ft*^-U-C»»), in v i voW^a-^^!) 
ra^®^^a^LT^5cDr% Ni ddmlifs 'M<H20ffl^a- 

[0 0 7 1] 

jgjfeffl 3 ~N i ddmlbfeJ;tfNi ddml i X*<Dmfcffii&ft : 

N i ddml b&itfN i d dml i MX<DG Kft±i&&Tfcm& Lfc*fM#! 

fcWKflWBfcfcfc, GK/F3 4 4^T0i^lM«Lfc. ^fd 
£-f£g,ij%ji, N i d dml b ifcfiN iddml i^F 3 4 4 £ M L3EBELTS 
tHLfc. ^tlb^m^ltN i d dml b/F 3 4 4&J;0 : N i ddml i/F3 

(GK/GK) Sfctt^Pg^tt (GK/F 3 4 4) "FtNiddml 
b^fciJN i d dml iffiSrflo^y Mr, 6 5*3«tt>*9 5 0 C0B#^T I P 
GTT£*KLfc„ 1 8 5 H«W>l&i&-e, jh«f»^3-^, jfcfllW V V, h 
!)^!)t!)K, fta l/^f n-^itfHD La U^fD-^OlIl/^^ft 

[0 0 7 2] 

6 5 0©^-C, NiddmlbtNiddmlb/F344^ F3 447 
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V hiJtt&LT, I PGTTO|©|-V^ (1 5*5 it* 3 0#) T\ ^k^T)V 

(mmo 1/1) ©^-f^/<eJi#£r^Lfc (3U ) „ L^L*^P>, 
S«g*5it>*3 0 XV (pmo 1/1) N i d dml b*5i 

tfNiddmlb/F34 4(CjoV>T##ti^^ofc (M 1 ) „ 



£ 1 



s a i 


F344 


NiddmlblFiAA 


Niddmlb 


NiddmlilFSM 


Niddmli 




(n= 15) 


(n=12) 


(n=l 1) 




(n=l 1) 










202 V 4 


197 V 5 




4.8 V 0.1 


4.6 V 0.1 


4.8 V 0.1 


4.6 V 0.2 


4.7 V 0.1 


— l 5# 


15.9 V 0.4 


17.0 V 0.5 


17.3 V 0.6* 


15.4 V 1.0 


17.2 V 
0.5* 


^/V=-^ 3 0# 


9.4 V 0.3 


10.3 V 0.4 


10.6 V 0.5* 


8.2 V 0.7 


10.5 V 
0.4* 


^/V = -^ 6 0# 


4.9 V 0.2 


5.2 V 0.3 


5.5 V 02 


6.0 V 0.1*' 


4.9 V 0.1 




4.8 V 0.2 


5.2 V 0.2 


5.1 V 0.1 


5.6 V 02' 


4.8 V 0.2 


40v=.-* AUC 


705 V 12 


755 V 18* 


774 V 20*" 


712 V 26 


748 V 18 




77V7 


109 V 9" 


122 V 22* 


78 V 10 


62 V 18 




1,234 V 
182 


1,259 V 178 


1,263 V 
143 


1,111 V 163 


542 V 76** 




498 V 68 


857 V 64 


980 V 153" 


351 V 74 


398 V 68 



ftay^^^ill, F 3 4 4tJ:t«L(^^ = -7 ? >'VT^)x ffS^Sr*LXV^5 0 *P<0. 05, 
* *P< 0. 0 1, ** *P< 0. 001. 



[0 0 7 3] 

N i d dml b*5j;tFN iddml b/F 3 4 4"eo£2p-r>^ 9 ^MS. (p 
mo 1/1) Ji, F 3 4 4 fctb^LT, 5 8 %*5 Z.lf-4 2 %ft < , £AS 3 0 # 
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o i / 1 ) ttF 3 4 4 -coawficjfc-tr^nticieaiofc (* 2) . 

[*2] 



^ 2 



95 b fto^-goN iddmP^x- y ^j:OT344 -eammmmm&mm 



s i i 


F344 
{n=15) 


Niddmlbf¥7,U 
(n = 12) 


Niddmlb 
(n=ll) 


(n=8) 


Niddmii 
(n = H) 


ft * (g) 


279 V 4 


280 V 4 


305 V 5"* 


275 V 4 


270 V 6 I 




5.1 V 0.1 


4.9 V 0.1 


5.6 V 0.3 


5.3 V 0.1 


5.8 V 0.2" 


1 5# 


15.1 V 0.5 


15.4 V 0.6 


17.4 V 0.7" 


16.6 V 1.1 


18.5 V 0.8*" 


^yva-* 3 0# 


12.2 V 0.3 


12.2 V 0.5 


14.1 V 0.7" 


13.1 V 0.4 


14.0 V 0.4*" 


6 0# 


7.5 V 0.3 


7.2 V 0.3 


8.1 V0.5 


7.3 V 0.3 




9 0# 


6.1V 0.2 


6.0 V 0.2 


7.1 V 0.2" 


6.6 V 0.2 


7.2 V 0.2"' 


AUC 


855 V 21 


846 V 29 


971 V 35" 


901 V 31 


1001 V 28*** 




210 V 27 


208 V 23 


238 V 80 


260 V 38 


225 V 48 


1 5^ 


1.425 V 
205 


1,589 V 141 


1,166 V 
287 


1,787 V 142 


810 V 193" 


'fy^yy 

30# 


1,200 V 
186 


1,507 V 138 


1,141 V 

297 


1,563 V 168 


792 V 189 



t-<r©fl±, ¥*&±¥*&gUMlSII(s em)t^LtV^» 
*P<0, 05»**P<0. 0 1,***P<0. 001, 



[0 0 7 4] 

Ni ddml b/F344tF344©Kt? > -*»«lz:*5rt 

frTMZ-mfaofz (1 5*3it>'3 05» o RttlC ^m^Wmmr\ trffrit 

4^^V ^WPtm^Mz- (m 2 ) „ Niddmlb X°<Dj V7, V > 

, IPGTTCS, F 3 4 4 tBttCI4otV^otlT^3f t, -f^y 
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[0 0 7 5] 

Z.<9&M (1 8 5 0) m, N i d dml b-COSP^a^fe itfS^fy 
*y yI*f4F3 4 477 h£:fctf5*£i:0fc#j*K:rta»ofc (*3) . 
^U-irD KfeitfHDL^ ^^n— /V©»St>*fc, Ni ddmlbtiVT 
, F 3 4 4?v McfcttS it) t*si-«< (*3) , -^-CfcaU^c-ZU 
fcgttSfck&a^fco Niddmlby? ht©n^fp-;HgtJt-<T 
> ^TPg^73'f (N i d dml b/F 3 4 4) tfCD^a WfD- /Vftft 
fcitfHDL ^ v^'r P-/maji5*^, F 3 4 47? h^cofiSi <Q h^Mlc 
ffi^ofc„ Niddmlb/F 3 4 4 tF3 4 4 <Z>|f -efiSfl8£ r A'3 — -Y >" 

dmlb7yHi*» (Sl~3) X\ F3447yH;Jt^ttIM< 
(6 5, 9 5*SJ:U»1 8 5 0©«F/S-C*n?m 0%, 9 %*5 itf 6 %) , »I4 
i:f«IJ»Siill 8%^-CitiPLfc S3), Niddml b #:S©±f Ml, $ 

i d dml b|:ffi^t5i«f©GK5s' ho**©tett«ffftUSSJift. 
_kfHG alii et a 1. , 1 9 96 £#J8<d;l t„ 
[*3] 
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m 3 



m m m 


F344 
(n = 9) 


NiddmJb/F344 
(n =» 1 1) 


Niddmlb 


NiddmlifF34A 


Niddmli 


* a (g) 










350 V 6 


(mmol/1) 


5.7 V 0.1 


5.6 V 0.2 


6.2 V o.r 


5.9 V 0.1 


5.7 V 0.1 


(pmol/1) 


378 V 71 


423 V 48 


631 V 38** 


408 V 47 


472 V 50 


Jiiftefifi (g) 


10.5 V 0.7 


9.4 V 0.2 


12.4 V 0.3* 


9.8 V 0.4 


10.2 V 0.4 


(mmol/1) 


2.30 V 0.09 


2.07 V 0.13 


3.03 V 


2.25 V 0.09 


2.16 V 0.14 


(mmol/1) 


2.12 V 0.05 


1.87 V 0.03"' 


2.22 V 0.05 


2.18 V 0.02 


2.31 V 0.08 


HDL 
(nunol/1) 


0.96 V 0.02 


0.87 V 0.02" 


1.05 V 0.03* 


1.05 V 0.02" 


1.08 V 0.04" 



*P<0. 05, **P<0. 01, ***P<0. 001. 



[0 0 7 6] 

Niddml i y y M^JoV^T, 9 5 BX<D^y"/V^~^mS.tt, F34 4 

m\c, i PGTT©rflroiL^ >mmtN i a dmi iyy v^&^xx. 

Vm^tc (*2) o 6 5 0»N 1 d dml i 5y H^^T, -f V* 5 

V«J$^ F3 4 477bt)tfLTtt< > n<7)-i:{4, N i d dml i |:*51t 

Izi, j4L*^A'3-^*S^*3-f* 1 t±#L.fcfc%*»**fc'f, N i d dml i y 
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6 5 ^fcil 9 5 0 Ni ddml i/F 34 4 iF 34477 h f$X\ 

>f/v^-7, ittr_\±4 i/7, JJ y**K:*sit5^S*ISitB:*C)^*a»ofc <> 1 8 5 
H»!-T, Niddmli *J.fctfN i ddml i/F 3 44^T'HDL^l/7 
^n-zv^j^r ££&Vvc, Niddmli, *fc{4N i d dml i /F 3 4 
4Vvf*bfca^ {ig;©ff|fbfc^mM(-llbTF34 4i:M^^^^ofc (^3 

) o 

[0 0 7 7] 

mmvu -mmmmx<D4 y : 

N i d dmlgaaSr^btWafttti-Sfcfclc, JJiKM^ 7 5 H»»y 

7 b^WmJiffllKItll^bWLfc (Niddmli, Niddmlb, F 3 

4 4*3«t'0<GK) o JiKifiESr, -rv^'J >©2SJScoitJp(c*f1-5^T'», m 
LT, NiddmlbiNiddmli7-> b p€^b©JM5»&t-:io^-C, * 

5 (El 3) „ ay-^y^lN iddmlbfcNiddmli ©Ffl-C^lcfrM 

[0 0 7 8] 

sfyxVyimfs* (I ns 1) Ht, Ni ddml i fttC^ft, ^f;Va-7 

BttttJUS * 3 1 £ ifi r. 1-*aro#arc *> o fc g k Ei® -e«£fc £ itr v * 5 0 Pa 

^<Dm>, WMK^X, mm<Di:mm^m<D Imlilm 2mRNA^ 
Az-e^Sttftiffc, GK&itfF 3 4 477 Mftf) I n s 1 z/p*—*— BE^U"? 
IB*H*WMfcKHaLfc5<^^^K<fc«-2 5 8 b p-eiftSHtt 



-45- 



± 0 JlfBGa 1 1 i et a 1. , 1 9 9 6. 3 fetCp*^ ^SftftXftft 
©«te«I««W*il*f-5fc»K:, I n s l*J±lf I n s 2 K*rr«SseW»m 
RNA©WW**£, 7I^IW©BMt»ilB«, *iil«l"J3SL^/V3-^ffiA©2 
B?RBg, GK, F 3 4 4*3it/N i d d m 1 i 9 v h (n = 4) t'O^SlRT 
-PCRi^Tjyitofc (04) 0 F 344 titKLT, -Y 5 ^j£#©«« 

iddmli7y FT'3 0%iito»ofc 0 L^L-^^P,, Inslilns 2©ffi 

^ofco Lfc^o-c, imitt, n i d dm i i mmmcn^?>mmt Lxm 
mzti&c ^y^DyRNAf-^t n i dd lmifftg^tife^y^yy 

[0 0 7 9] 

fc h*S±l^r5r^K:*iJt5N i d d m 1 (;ffl^3ffllH]iS«©ff ««« 
fc^-VMstEik, fcitfl I^»K^^MSLfc#,©^S14^%#5N i ddml 
5yH, Sfcflfc b*fctt-v^^^©^©MiSLfc*SM©Jt«©fcfe^SS 

fcaHS^-as, 7-7 h^p^y-Ai _h»N i d dmil^y^SJifc. r^b 

i±, (gUf^-e^L-fc) JanusJft-f2 (JAK2) . 
'>MJ^5>-V-fc^-7 (HTR7) , *S.fclflHW!7A«~t? (PNLIP) 

^3- KLT^5»eT-cfe5„ Niddmifttf^p^y- 
h^n^y-Al^i o q 2 4 - 2 6, *3<t tf-v ? x ^ p ^ y- a i 9Ho-yy 

[*4] 
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m 4 



7 5- h^n^-y— Al_h©N i d dmlffiiS©*^, 















fc r- 






Gstp 


118 


llql3 


19(0) 




Pygm 


118 


llql3.1 


19(2) 


Janus 2 


Jak2 


133 


9p24 


19 (24) 


5-t Kn^v^y:/;^ VU-tr:7°?-7 


Htr7 


140 


10q24 


19(33) 


->F^B-AP4 5 0, ty^T^-Iic 


Cyp2c 


142 


10q24.1 


19(27) 




Gotl 


144 


10q24.1-25.1 


19(37) 


-fy^y vi 


Insl 


154 


NA 


19(49) 


fflK y 


Pnlip 


159 


10q26.1 


19(29) 



* Kffif*tt7? r-$VA5*-#"«-A(R a t Genome Database 

http://ratmap.gen.gu.se/), ^?*^V y7t/-i/g y(Mo u s e Genome 
Informatio n:http://www .informatics jax. org/), *3 J: Xf f J J±T~-?'<—x (G e n o 
me Database : http://www.gdb.org/" ) J; t) #fe„ 

1 7^ f^n*y-Al<OftJl#:^('^iE-t-5^-*-DlMgh2^^cM©iE§ilo 

2 »JS#*>e>«5cM-C<OE«H:, ^n^y-^S^-<7)^^(rffi5ai-r*^Lfc 0 



[0 0 8 0] 

Ni d dml b<D£bftZ>¥rUtttt<Dtcisblz^ a v=y^.=- y V ffiftSrfiti: Lfc 
. Niddmlb77h&, F 3 4 4ICMLSSEU »*^frSrGKKBrt-eK 
5£Lfc 0 GKEBro^*5SS5>S:*^-LTV>5 3o©iB*^.fl:SrSlRL., 

44. GK-Niddmlc (Niddmlc), F34 4. GK-Niddml 
f (Ni ddml f) , j3±ffF3 44. GK-Niddmle (Niddml 
e) it, GK^AutfST"©, ^rtve'tt, 23VlcM, 7. 6 V 1 c M, joiO? 
3. 7V2cM*WLft (0 5) „ 
[0 0 8 1] 
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mm^^^-^M\mm^ i d dmi tnm-^>tz.m^ fc&t«cN i d 

dmlbjb'WNi ddml i MJ^SrSft-T5fc*^ftffi Lfc©T\ IrI^cdWK 
fc, 1 c, 1 edoitKl f aSrWaf+lt-rSfcJ&lcaffibfc. Ni ddmlbfi 
»JSSt£»e^£r^y:/-f Sfc&i', «f%=i yi;i=y?BI (Niddmle 
, Ni ddml f, *Jit^N iddmlc) &J;TJ«F 3 4 4H©77 h£r, 9 
5 0»B#(^ I PGTTtd^j-fCo N i d d m 1 b tmWt^-. Ni ddml etdi. 
ffNi ddml f ^(-^(j-SMIfrt^W^-^Sft^. F 3 4 4©i§£-£it-< 

Ttits^of; (*5) o atwe^tsH:, ^v3-^aAi3o^owt* 

ffiMZtl, i<Dm, ^a-^Sffii, N i ddml eiUtfN iddmlfS 
*T?2 1%t*ofc. S%&J:tf3 O^V^y F 3 4 4(^*5^ 

, NiddmlctF344 ro^liilll^tL&^ofco 
[*5] 
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flBJ»JffiK*«*Lfc. ^»¥«i-T, A«^3-^*«f±. Ni ddml e*5 
itfNi ddml ftT, F 3 4 4 irJt«L-T*fc##i^^ofc (*6) „ 9 

as±D»)f-efcofc (^5) 0 aEA«9 0^O^jft-C, PSaV^sy^fpO^ 
A-a-***!** F3 4 4fcit^T*5<fc^3 0%i^ofc„ V* !> V*« 

it, 3^i= S '^t43V^, F 3 4 4^Jt^TWsl-itS^ofc^, L-^L^W 

[*6] 



^ 6 



... 


F344 (n=12) 


Niddml e{ 


n=10) 


Niddmlf(n=ll) 




Jp i£j Vsem 


¥■ JSV 
sem 


P #. 


¥ ±&Vsem 


P ft 


185 H ftp 9 j/ h 














373 V 5 


386 V4 


NS 


379 V 7 


NS 




4.5 V 0.2 


5.3 V 0.1 


0.001 


5.2 V 0.8 


0.02 


iHas-r y >- 


459 V 42 


553 V 71 


NS 


578 V 24 


0.03 


220nSp^S' h 












# * (g) 


377 V 6 


400 V 5 


0.01 


384 V 8 


NS 




4.8 V 0.1 


4.9 V 0.1 


NS 


4.9 V 0.1 


NS 


flV^ — T, 1 5# 


17.1 V 0.3 


20.3 V 1.3 


0.04 


17.1 V 1.4 


NS 


— X 30^ 


17.7 V 0.8 


19.4 V 0.6 


NS 


18.5 V 0.7 


NS 




14.6 V 0.7 


17.6 V 1.0 


0.02 


17.8 V 0.6 


0.005 


?}\>zi — * 9 0# 


10.4 V 0.4 


13.9 V 0.9 


0.0009 


13.4 V 0.8 


0.001 


^.xy^ o# 


337 V 16 


480 V 46 


0.003 


410 V 24 


0.02 


-Y^y ^1 5# 


1069 V 109 


1166 V 143 


NS 


985 V 111 


NS 




1217 V 77 


2533 V 144 


NS 


1049 V 71 


NS 


230H»?5' h 












* * (g) 


368 V 4 


391V 6 


0.004 


375 V 8 


NS | 




8.5 V 0.3 


10.6 V 0.5 


0.0009 


9.3 V 0.4 


NS 


ssg-Y -y^ y ^ 


314 V 31 


413 V 24 


0.02 


454 V 47 


0.02 




4.35 V 0.13 


4.33 V 0.20 


NS 


4.13 V 0.15 


NS 


y y ^ y -t? y k 


0.66 V 0.03 


0.76 V 0.06 


NS 


0.61 V 0.02 


NS | 


HDL 


1.23 V 0.07 


0.97 V 0.02 


0.003 


1.12 V 0.03 


NS 


LDL 


2.80 V 0.08 


3.00 V 0.17 


NS 


2.77 V 0.16 


NS 



[0 0 8 3] 



-50- 



HJ60K2-C!B3£Lfc.J:5fc> Ni d dml b (c&ij-SSfit&itM y >fl 
*MStKy}«ii, F 3 4 4 tJt«LT**i^/>Lfc 0 ^«»t*R£N i d dm 1 
bffiS, N i d dml edoitKN i d dml f joiUWMF 3 4 4l:tIlLfc 
„ JJIIS^IiiSfc, F 3 4 4 tit^LT, N i d dml e&itfN i d dml f 
mjjfc&^XM'Pl>tc (06) 0 ^ixbWx-^l-S-^lv-c, Ni ddmlbf 
Niddmle®3. 7cM G KgW-Jiffi 

[0 0 8 4] 

^sm 7 — d n Ammm & xmde : 

bfc„ ^vy 1 ^— 72/ h^n^ey-A i t h^n^ey- a gtsitFi o, *5 

i(J!?^^Pty-A 1 9±<7)N i d dml«tffi#^t^5„ ftim 

mmm-tzimt LT#£feftTm^fca»ofcio©jte^tt, ^yy.y ya- 
ffil* (IDE) £3-KLT^3iie^-efc!K rtUi, th^Pty-Al 
0 q 2 4*5j:U«T$r;* 1 Sfc-ry^Sftfc. I d ejHSTO, »HT^4t#M ( 
RFLP) gffiaot^ N i d dml e(DGKEI^©7-7 f-yn^ey-Al 

[0 0 8 5] 

i DE^^^miBioatflias, n i d dmi e©*aai*Rwrs"srflBttft 

PS-r5fcA!i. I DEcDcDNAgfl£iJ£\ GKfciOT 3 4 477 bTML 
fc 0 XeT-CD^flfR^COlB^S^ioT, GKtF 3 4 47y h cor^i- 3 
^<D%? Vis--f-V<D^\ J ^mbfrKt£>0 , ^ - FfSgi^cO 5 ' -icSii-lo K 
V18) , 3' *St2 0 (^ FV8 9 O&itf 9 3 4) T'&S (07) » nft 
fc©2oi4T5 /^ft^r^ar U ^ Kyi 8T-<£>CACa>ibCGCtf)£fl:f*, 

LTt^f-yy|C»f577-y©«> =■ KV8 9 OKJSttSGCG** 
^GTGro^fbtt, RSfcLTT^Vfcfcrt-S^y V0>Wfci:*S. # = 
Jlfftt^^h-efc*), 3 K> 9 3 4©*ft©IS«5»tl<tl^ (GATiS 
GAC(r) 0 ZbK, IDE c DNABd^lJ^ 1 2©1»7 7 Ml (DA, PV 
G/RTU PVG/Bk, Lew, AC I , BN, Cop, BB,W, SD, 
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FRLfcitFFSL) tftgLfc, A8 9 0VS»GKCiotitt?fc*) 
, -K'Hl 8Ri4*fc, IDA, AC K SD, F R L& it^F S LlCTjLfc 
ftfc (*7) . 
[t7] 



<g 7 



H aKVll =KV890 3 KV934 



GK 


CGC(Arg) 


GTG (Val) 


GAC 


F344 


CAC (His) 


GCG (Ala) 


GAT 


PVG 


CAC(His) 


GCG (Ala) 


GAT 


LEW 


CAC (His) 


GCG (Ala) 


GAT 


BN 


CAC (His) 


GCG (Ala) 


GAT 


COP 


CAC (His) 


GCG (Ala) 


GAT 


BB 


CAC (His) 


GCG (Ala) 


GAT 


Wistar 


CAC (His) 


GCG (Ala) 


GAT 


DA 


CGC (Arg) 


GCG (Ala) 


GAT 


ACI 


CGC (Arg) 


GCG (Ala) 


GAT 


SD 


CGC (Arg) 


GCG (Ala) 


GAC 


FRL 


CGC (Arg) 


GCG (Ala) 


GAC 


FSL 


CGC (Arg) 


GCG (Ala) 


GAC 



[0 0 8 6] 

vitro m$L%-emM bfc 0 iDEii, h7^7inLfccosi mmx* 

IDE cDNA!iSflM8*nfc. GK*fSatfim::*Slt5 2 o©7 5 7 ^$*fl£ 
, HI 8 R$3 itFA 8 9 0 V£r, gij^lc, *fci4ffl.^-a-fc>-frrW?E Lfc 0 HI 8 
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©IffljatdoCtS-r V^ffittti, #l$£ifc(&LT3 4% (p<0. 00 1 

) «/>Lfc (0 8) „ 2oW^m*§rSU*{-#«fLfc^-a-, H18R©Wlf4 
S[Offitt©fc»T ( 8 9 %) , *fJS t Jttfe L-T p < 0 . 0 0 1 U - 
A 8 9 0 VilEl-T'fe?}, 2o©fI^O»fflt:*tLt 
V^5„ MS^W^^T, IE;fXllft:fcitigjLT> ^^yy^»m5G 
K*f ffitfi^t- P LT^iiUS $ ftft a>o fc„ 
[0 0 8 7] 

NiddmleS, ft«^3-^«ft«)«lP, *8tLfcIIK«Siar-»S#*5 

V* y VlfajM^L/Co £P>f£, NiddmleS 3. 5 * J3 (EMM, iWg 
MT'ftlL, «l>tC05yh*7. B^^O^IPGTTKWfc, - 
(Dif-m(Dm&-£\ F 3 4 4 tJtUELfcS^H, ^3-^»S©*tHeftH!P 

ji&*L*a»ofc 0 LfctfoT, IMlNi ddmlblt ay-^^iN 
iddmletf>®3 c MiSSTCfeS t S5£jt£;H3o 
[0 0 8 8] 

^ftfe I DE£=J-KLT^3ate^#» GK7 s> h-C©«m*Pf 

Ni ddml et^oCtSiftltLftfciW^^y ^»tt^5I^^BrLrv^5 0 ^< 
o^©f+Ji©W£/$\ -Y V* 'J v»+£iMK#f^S8ii Lfc-T ^!)y^D 7?^ 

IB*^^-ro»^«'>i-5i:v^5 *>©-?*>*. 

[0 0 8 9] 

jgffiM8-N i ddmC^y^y^ill : 
_hfBGalli et al. , 1 9 9 6 iCXtZ^Ziltz £ 5 ? J AfiBI 
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»Wt© fc * K , GKtF34477h R T?ffiK LfcSSK^ *© F2lffl^, ttfc 
4<fcfclo©*f«*f§ia8Mfc:|ILT, 3£Lh©LOD W-yXJt©*f») 

tB8-rSr*T,t>©QTLO*ih/^*^tf. 
[0 0 9 0] 

N i d dmCJ$<D y?WsW0 (N i d dmC 2, NiddmC3, N 

iddmC5, NiddmC?, N i d dmC 9 A N N i d dmC 9 B N Nid 
dmCIO, NiddmCll, N i d dmC 1 3, N i d dmC 1 8, Nid 
dmC (13+15) , NiddmC (9+13 + 15) ) F34 4 Jit^G 

T-^trSK-rS^ t (•?-*-ti&mm%l. Whittaker et a 1 . , 
Genet Res. , 66 (3) : 255-65, 1995, tSXWD a r v 
a s i , Nat Genet. , 18 (1) : 1 9-2 4, 1998 r 

t) l;±otifflLfc 0 

[0 0 9 1] 

^9T?!ltaLfc-^'l'^D+f-7 i 7'r b"^— GKtF 3 4 4©3£$t^» 
F2 : f-^j3V>-CI^£$tLfcQTLSr*^— LTV>So *— 14, G 

Kt F 3 4 4*f5ijifi+-Pfl£ji,#(j\ 3^1= j/^i]t)Srj£tlii-?)^fc©ML 

mSBULfc, *SJSBB*QTLft*9lC?!||au o^VT&QTLftT'CDGKS 
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[0 0 9 2] 

*ioii, i iiiiitiiLfciii (mm, -i^^^^mm., ^/^ 

S?* = y * »fc 1*9 T?flMB § tifc„ 
[*8] 
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LODMXW<D 








Cl 


DlMit9 


4.0 


cl 


DlMgh40 


3.2 


cl 


DlMitl8 


3.6 


cl 


DlMit34 


7.3 


cl 


DlMgh25 


8.7 


cl 


GTREPB 


3.2 


cl 


DlMit7 


8.0 


cl 


DlMgh24 


8.5 


cl 


DlMghl3 


3.6 


cl 


DlMit8 


5.7 


cl 


DlMitl4 


3.0 


c2 


D2MUU 


4.6 


c2 


D2Mitl4 


3.2 


c2 


D2N91 


3.4 


c3 


D3Mit8 


3.2 


c3 


D3Rat27 


3.1 


c4 


D4Mit28 


3.9 


c7 


D7Mit28 


4.4 


c7 


D7Rat27 


8.6 


c7 


D7Ratl06 


3.8 


c7 


D7Mit6 


7.4 


c7 


D7Mgh23 


3.1 


c7 


D7MU11 


3.5 


c7 


D7Mit9 


3.1 


c9 


D9Mgh3 


4.6 


c9 


D9Ratl04 


6.9 


clO 


D10Rat64 


3.3 


clO 


D10Mit8 


4.1 


clO 


D10Mgh23 


5.2 


clO 


D10Mgh5 


5.4 


clO 


D13Mitll? 


3.8 


cl2 


D12Rat22 


3.6 


cl3 


D13Mghl6 


46 


cl5 


D15Rat25 


3.1 


cl7 


D17Mgh6 


3.7 


cl8 


D18Mitl1 


4.2 


cl9 


D19MghlO 


3.5 


c20 


D20Mit5 


3.2 


c20 


D20Rat29 


4.7 


X 


DXMgh8 


4.9 


X 


DXRatl6 


5.5 


X 


DXRat20 


7.0 


X 


DXRatl03 


4.2 



im9] 
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m 9 



NiddmC2: 


D2Mghl 1,*> J:tfD2Aib24. 


NiddmC3: 


D3Mghl9 D3MitlO J-'n;t>*D3Mgh8 l=io f D3Mgh6.. 


NiddmCS: 


D5Mgh5, DSMitlO, DSMit2, DSMitl 1, D5Mit4, D5Mit5, * iff 
D5Mgfr23. 


NiddmC7: 


D7Mghl 1, D7Mit23, D7Mit7, D7Mit22, D7Mit6, D7MghlO, 

«j:o t D7Mit5. 


NiddmC9A: 


D9Mgh3, D9Mit4, D9Mit2, IGFBP5X, i tfGDNPNl . 


NiddmC9B: 


D9Mgh3, *3 i D9Mit4. 


NiddmCIO: 


D10Mitl5, D10Mitl6, DlOMitl 8, D10Mit9, D2Mitl 1, 
D10Mgh<5, D10Mitl3, DIOMghS, D10Mitl2, D10Mgh4, 
DlOMitl 1. 


NiddmCU: 


Dl lMgh5, Dl lMgJi4, Dl lMgh3, is ±tf Dl lMgh2. 


NiddmC13: 


D13Mghl6, D13Mgh2, D13Mit2,*£ t> D13Mit5. 


NiddmC18: 


D18MH4, D18Mgh5, D18Mghll, D18Mgh6,fcJ:r>D18Mitll. 


NiddmC(13+15) 


D13Mghl6, D13Mgh2, D13Mit2,D13Mit5, BMYO, 
D15Mghl5, D15Mgh8,iii?D15Mco2 


NiddmC(9+13+15): 


D9Mit4, D9Mh2, D13Mit2, D13MU5, D15Mgh8, tst.v 
D15Mgh9. 
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SEQUENCE LISTING 

<110> Arexis AB 

<120> CONGENIC ANIMAL MODELS OF NON-INSULIN DEPENDENT DIABETES MELLITUS 

<130> U145-009WO1 

<1S0> OS 09/434,066 
<151> 1999-11-05 

<160> 23 

<170> FastSEQ for Windows Version 4.0 

<210> 1 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 1 

tttattcatt gcagaggggt 20 

<21£» 2 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<4Q0> 2 

gtgaccagct acaatcatag 20 

<210> 3 
<211> 20- 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 3 

gtgccaaggt ctgaagatcc 20 

<210> 4 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> primer 
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gtgaccagct acagtcggaa 



<211> 20 
<212> DMA 

<213> Artificial Sequence 



<21Q> 7 

<211> 20 

<212> DNA 

<213> Artificial 



gaagagcaaa agcccacctg 

<210> S 
<211> 22 
<212> DMA 

<213> Artificial Sequence 



actacagaag ttgaacactc tg 



<211> 20 
<212> DNA 

<213> Artificial Sequence 
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cgatgcccag tttgtggatg 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 10 

actacagaag ttgaacactc tg 

<210> 11 
<2U> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 



<4Q0> 11 

acttaggatt tggaatgagc 

<210> 12 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 12 

ttgggtagag ttgggttgut 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer 
<400> 13 

cgaaatcatt ggctgagact g 

<210> 14 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<22Q> 

<223> primer 



gggtactctt ctgaactgtg g 

<210> 15 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<22 0> 

<223> primer 
<400> 15 

tggcttctgt cttcttcttg g 

<210> 16 

<211> 21 

<212> DNfi 

<213> Artificial Sequence 
<220> 

<223> primer 

<400> 16 ■ 

ctgcttcctt acctgtcctt a 



<210> 18 
<211> 22 
<212> DNA 
<213> Artificial E 



gtgaacctgc tgattaacta ag 



<211> 20 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> primer 



<400> 19 

ctgtttgtct ctctaattgc 



<211> 20 
<212> DNfl 

<213> Artificial Sequence 



<210> 21 
<211> 20 
<212> DNA 
<213> Artific 



<210> 22 
<211> 4276 
<212> DNA 

<213> Rattus norvegicus 

<220> 
<221> CDS 

<222> (16) . - . (3075) 



<400> 22 

gcggctgcgc ggggt atg egg aac ggg etc gtg tgg ctg ctg cac ccc gcg 
Met Arg Asn Gly Leu Val Trp Leu Leu His Pro Ala 



i Pro Lya Gin lie Tyr Ser Thr Met Asn Asn 
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etc ate agt gat ccc acc acg gac aag tea tea gca gca etc gac gtg 291 
Leu lie Ser Asp Pro Thr Thr Asp Lys Ser Ser Ala Ala Leu Asp Val 
80 85 90 

cac ata ggg tea ctg tea gac cct cca aat att cct ggc tta age cat 339 
His lie Gly Ser Leu Ser Asp Pro Pro Asn lie Pro Gly Leu Ser His 
95 100 105 

ttt tgt gag cat atg ctg ttt ttg gga aca aag aaa tat cct aag gaa 387 
Phe Cys Glu His Met Leu Phe Leu Gly Thr Lys Lys Tyr Pro Lys Glu 
110 115 120 

aat gaa tac age cag ttt etc agt gaa cat get ggg agt tea aat gca 435 
Asn Glu Tyr Ser Gin Phe Leu Ser Glu His Ala Gly Ser Ser Asn Ala 
125 130 135 140 

ttt acc age gga gaa cac acc aat tat tat ttc gat gtt tec cat gaa 48 3 

Phe Thr Ser Gly Glu His Thr Asn Tyr Tyr Phe Asp Val Ser His Glu 
145 ISO 155 

cac ttg gaa gga gec ctg gac agg ttt gec cag ttt ttc ctg tgc ccc 531 
His Leu Glu Gly Ala Leu Asp Arg Phe Ala Gin Phe Phe Leu Cys Pro 
160 165 170 

ttg ttt gat gca agt tgt aag gac aga gag gtg aac get gtc gat tea 579 
Leu Phe Asp Ala Ser Cys Lys Asp Arg Glu Val Asn Ala Val Asp Ser 
175 180 185 

gag cat gaa aag aat gtg atg aat gat gec tgg aga etc ttc cag ctg 627 
Glu His Glu Lys Asn Val Met Asn Asp Ala Trp Arg Leu Phe Gin Leu 
190 195 200 

gaa aag get aca ggg aat ccc aag cac ccc ttc age aaa .ttc ggg aca 67 5 

Glu Lys Ala Thr Gly Asn Pro Lys His Pro Phe Ser Lys Phe Gly Thr 
205 210 215 220 

gga aac aaa tat act eta gag act cga ccc aac caa gaa ggc ate gat 723 
Gly Asn Lys Tyr Thr Leu Glu Thr Arg Pro Asn Gin Glu Gly He Asp 
225 230 235 

gta agg gaa gaa etc ttg aaa ttt cac tct acg tat tat teg tec aat 771 
Val Arg Glu Glu Leu Leu Lys Phe His Ser Thr Tyr Tyr Ser Ser Asn 
240 245 250 

ctg atg gcg att tgt gtt tta ggt cga gaa tct tta gat gac ctg act 819 
Leu Met Ala He Cys Val Leu Gly Arg Glu Ser Leu Asp Asp Leu Thr 
255 260 265 

aat ctg gtg gtg aag tta ttt tct gaa gta gag aat aaa aat gtc cct 867 
Asn Leu Val Val Lys Leu Phe Ser Glu Val Glu Asn Lys Asn Val Pro 
270 275 280 

ttg cct gaa ttt cct gag cac cct ttc caa gaa gaa cat ctt aaa caa 915 
Leu Pro Glu Phe Pro Glu His Pro. Phe Gin Glu Glu His Leu Lys Gin 
285 290 295 300 
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: Phe Phe lie He flsn Val Asp Leu 1 



; Lys Asp Lys Glu 



ata aca aag cag get gec tta gga gtt atg cag atg gta gaa gac acc 



He Thr Lys Gin Ala Ala Leu Gly Val Met Gin Met Val Glu Asp Thr 
735 740 745 



ctt att gag cat get cac acc aaa cct etc ctt cca agt cag eta gtc 2307 
Leu He Glu His Ala His Thr Lys Pro Leu Leu Pro Ser Gin Leu Val 
750 755 . 76Q 

egg tac aga gaa gtt cag etc ccc gac cga gga tgg ttt gtt tac cag 2355 
Arg Tyr Arg Glu Val Gin Leu Pro Asp Arg Gly Trp Phe Val Tyr Gin 
765 770 775 780 

egg agg aac gaa gtc cac aat aac tgt ggc att gag att tac tac cag 2403 
Arg Arg flsn Glu Val His Asn Asn Cys Gly He Glu He Tyr Tyr Gin 
785 790. 795 

aca gac atg cag age acc teg gag aac atg ttc ctg gag etc ttc tgc 2451 
Thr Asp Met Gin Ser Thr Ser Glu Asn Met Phe Leu Glu Leu Phe Cys 
800 805 810 

cag att ate tct gag cct tgc ttc aac act ctg cgt" acc aag gag cag 2499 
Gin He He Ser Glu Pro Cys Phe Asn Thr Leu Arg Thr Lys Glu Gin 
815 820 825 

ctt ggc tat att gtc ttc agt gga cct cgt egg gee aac ggc ate cag 2547 
Leu Gly Tyr He Val Phe Ser Gly Pro Arg Arg Ala Asn Gly He Gin 
830 835 840 

ggc ttg cga ttc ate ate cag tea gaa aaa cca cct cac tac ctg gaa 2595 
Gly Leu Arg Phe He He Gin Ser Glu Lys Pro Pro His Tyr Leu Glu 
845 850 855 860 

age aga gtg gaa gec ttc ttg ate acc atg gaa aag gee ata gag gac 2643 
Ser Arg Val Glu Ala Phe Leu He Thr Met Glu Lys Ala He Glu Asp 
865 870 875 

atg aca gag gag get ttc caa aaa cac att cag gcg tta gcg att ego 2691 
Met Thr Glu Glu Ala Phe Gin Lys His He Gin Ala Leu Ala lie Arg 
880 885 890 

cga etc gac aaa cca aag aaa etc tct gca gag tgc gcg aag tac tgg 2739 
Arg Leu Asp Lys Pro Lys Lys Leu Ser Ala Glu Cys Ala Lys Tyr Trp 
895 900 905 

ggg gag ate ate tec cag cag tac aat tat gac aga gat aac ata gag 27 87 

Gly Glu He He Ser Gin Gin Tyr Asn Tyr Asp Axg Asp Asn lie Glu 
910 915 920 

gtt gca tat tta aag aca etc age aag gat gat ate ate aaa ttc tac 2835 
Val Ala Tyr Leu Lys Thr Leu Ser Lys Asp Asp He He Lys Phe Tyr 
925 330 935 940 

aag gaa atg ttg get gtg gac gca cca agg aga cat aaa gta tec gtc 2833 
Lys Glu Met Leu Ala Val Asp Ala Pro Arg Arg His Lys Val Ser Val 
945 950 955 

cac gtt ett gec agg gaa atg gat tct tgt cct gtg gtt gga gag ttc 2931 
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His Val Leu Ala Arg Glu Met Asp Ser Cys Pro Val Val Gly Glu Phe 
960 965 970 



ccc tct cag aat gat ata aac ctt tec gaa gcg cca ccc ttg cca caa 2979 

Pro Ser Gin Asn Asp He Bsn Leu Ser Glu Ala Pro Pro Leu Pro Gin 
975 980 985 

cct gag gtg att cat aac atg act gaa ttc aag cgc ggc ctg ccg ctg 3027 

Pro Glu Val He Hi's Asn Met Thr Glu Phe Lys Arg Gly Leu Pro Leu 
990 995 1000 



ttc ccc ctt gtg aag cca cac att aac ttc atg gcg gca aaa etc tga 3075 
Phe Pro Leu Val Lys Pro His He Asn Phe Met Ala Ala Lys Leu * 
1005 1010 . 1015 



agaagcagct 


gcgcccctgt 


gccttccggg 


gecaggaaag 


cagtctcagc 


tttgagtagt 


3135 


ttctggcttg 


caattagaga 


gacaaacaga 




caggcattat 


tatgtagaat 


3195 


gttaaaaacc 


caaagtaata 


aaattataaa 


gtcttataga 


tgtagaatat 


ttttaaaatc 


3255 




tttaatgttt 




tcctaaaaga 


aatttcctta 




3315 


ttaatctgaa 


gaaagatatc 


tcagtacaat 


ctttcttcct 


tattctgtaa 




3375 


tgtctgaaaa 




gctttttttt 


ettaaaqget. 


tcagaacact 


tagaaaggat 


3435 




agacgegate 


aagctcagat 




cgatggttcc 


tgtgaaccag 


3495 


cagagcatcg 


cggtgggcag 




aagcggttcc 


gcgttccttt 


actagtgaac 


3555 


ctgetgatta 


actaaggcat 


ggttttaatg 


tttttataaa 


acttgggtat 


gttttttaac 


3615 


cttcttagtc 


aaatgetaga 


aaacccagaa 


tacccaattt 


acagtgetag 


aaatgeagat 


3675 


taaccttgaa 


toaagttegg 


astttctcag 


gattcctgtg 


ggttctctct 




3735 


tgttgacatt 


tctgtttctc 


gtagttggtc 


tgctgggttc 


catcagcaga 




3795 


tgtacagcgt 


gtgagacatg 


ctgtgctgac 


atcagctgtt 




gtaactccta 


3655 


gggtgaagtt 


gtgatccgtg 


tgtgaactaa 


aacatttgee 


cctttaggga 


ctcaaaaggc 


3915 


agcaaataca 


aagccacctc 


cttggaggat 


acaaaactgt 


ggcgttctta 


aacagecagt 


3975 


etcegtaaga 


ctctaaactc 


cccactgctt 


ccggtctcat 


ettgecttaa 


gtgttatttt 


4035 


ttgaatatat 


gaatataaac 


atacagatga 


tgactggagt 


ggacttttaa 


aaaatatttt 


5 09 5 


tttcacaaga 


tactatttta 


ggtgaaaatg 


ttactgtaga 


tttaacagct 


gttttaaagt 


4155 


atttgetatt 


attaaaactt 


cttcaagaac 


aagcgtggct 


atgctcccac 


acacaggcaa 


4215 


tagtaacaga 


aagtgctcct 


gtttgtccac 


cagctcaggc 


aaagtacaga 


atggcgtttc 


4275 














4276 



<210> 23 
<211> 1019 
<212> PR! 
<213> Rat 



Met Arg Asn Gly Leu Val Trp Leu Leu His Pro Ala Leu Pro Ser Thr 

1 5 10 15 

Leu His Ser He Leu Gly Ala Arg Pro Pro Pro Val Lys Arg Leu Cys 

20 25 30 

Gly Phe Pro Lys Gin He Tyr Ser Thr Met Asn Asn Pro Ala He Gin 

35 40 45 

Arg lis Glu Asp His He Val Lys Ser Pro Glu Asp Lys Arg Glu Tyr 

50 55 60 

Arg Gly Leu Glu leu Ala Asn Gly He Lys Val Leu Leu He Ser Asp 
65 70 75 80 

Pro Thr Thr Asp Lys Ser Ser Ala Ala Leu Asp Val His He Gly Ser 

85 90 95 

Leu Ser Asp Pro Pro Asn He Pro Gly Leu Ser His Phe Cys Glu Hia 



Met Leu 

Gin Phe 
130 
Glu His 
145 

Ala Leu 
Ser Cys 
Asn Val Met 



100 

Phe Leu Gly 
115 

Leu Ser Glu 

Thr Asn Tyr 

Asp Arg Phe 
165 

Lys Asp Arg 



18Q 



Gly Asn 
210 

225 

Cys Val' 
Lys Leu 

290 
Val Pro 
305 

Leu lie 
Lys Gly 

Gly Phe 

370 

385 

Leu Arg 

Val Leu 
450 
Asp Met 
4 65 

Val Ser 



Gly Thr 

Glu Phe 
530 



1 Asp 

195 

Pro Lys His 

Glu Thr' Arg 

Lys Phe His 

Leu Gly Arg 
260 

275 

His Pro Phe 
lie Lys Asp 

Gin Gin Tyr 

325 

Gly His Glu 

340 
Trp Val Asn 
355 

Met Phe Phe 

Val Glu Asp 

Ala Glu Gly 
405 

Ala Val Ala 

420 
Ser Lys lie 
435 

Thr Ala Glu 

Val Leu Asp 

Lys Ser Phe 
485 

Gin Tyr Lys 

500 
Asn Ala Asp 
515 

lie Pro Thr 



Thr Lys Lys 
120 

His Ala Gly 

135 
Tyr Phe Asp 
150 

Ala Gin Phe 
Glu Val Asn 
Ala Trp Arg 

Pro Phe Ser 

215 

230 

Ser Thr Tyr 

Glu Ser Leu 

Val Glu Asn 
260 

Gin Glu Glu 

295 
lie Arg Asn 
310 

Tyr Lys Ser 

Gly Pro Gly 

Thr Leu Val 
360 

He He Asn 

375 
He He Leu 

390 
Pro C 



105 

Tyr Pro 
Ser Sex 
Val Ser 



.170 



185 



Asn Ala 
140 
His Glu 
155 

2 Gin Leu 



l Glu 

Phe Arg Fhe 

Ala Gly Lys 
440 

Tyr Leu Leu 

455 
Lys Leu Arg 
470 

Glu Gly Lys 

Gin Glu Ala 

Leu Asn Gly 
520 

Asn Phe Glu 
535 



Tyr Ser 
250 
Asp Asp 
265 

330 

345 

Gly Gly 

Val Asp 

His Met 

Trp Val 
410 

425 

Leu His 
Glu Glu 

Thr Asp 
490 
He Pro 
505 

Lys Phe 
lie Leu 



Leu Thr' 

Val Pro 

Lys Gin 
300 
Val Thr 
315 

Gly His 

Gin Lys 

380 
Phe Gin 
395 

Phe Gin 
Lys Glu 

Phe Arg 
4 60 
Asn Val 
475 

Glu Asp 
Lys Leu 



110 

Asn Glu Tyr Ser 
125 

Phe Thr Ser Gly 

His Leu Glu Gly 
160 

Leu Phe Asp Ala 
175 

Glu His Glu Lys 
190 

Glu Lys Ala Thr 
205 

Gly Asn Lys Tyr 

Val Arg Glu Glu 
240 

Leu Met Ala He 

255 

Asn Leu Val Val 
270 

Leu Pro Glu Phe 
285 

Leu Tyr Lys He 

Phe Pro He Pro 
320 

Tyr Leu Gly ills 
335 

Glu Leu Lys Ser 
350 

Glu Gly Ala Arg 
365 

Glu Glu Gly Leu 

Tyr He Gin Lys 
400 

Glu Cys Lys Asp 
415 

Arg Pro Arg Gly 
430 

Pro Leu Asn Gly 



Ala I 



540 



445 

Pro Asp Leu He 

Arg Val Ala He 
480 

Glu Gin Trp Tyr 
495 

Val He Gin Lys 
510 

Pro Thr Lys Asn 
525 

Glu Lys Asp Ala 
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Thr Pro Tyr Pro Ala Leu He Lys Asp Thr Ala Met Ser Lys Leu Trp 
545 550 555 560 

Phe Lys Gin Asp Asp Lys Phe Phe Leu Pro Lys Ala Cys Leu Asn Phe 

565 570 575 

Glu Phe Phe Ser Pro Phe Ala Tyr Val Asp Pro Leu His Cys Asn Met 

580 585 590 

Ala Tyr Leu Tyr Leu Glu Leu Leu Lys Asp Ser Leu Asn Glu Tyr Ala 

535 ■ 600 605 

Tyr Ala Ala Glu Leu Ala Gly Leu Ser Tyr Asp Leu Gin Asn Thr He 

610 615 620 

Tyr Gly Met Tyr Leu Ser Val Lys Gly Tyr Asn Asp Lys Gin Pro He 
625 630 635 640 

Leu Leu Lys Lys He Thr Glu Lys Met Ala Thr Phe Glu He Asp Lys 

645 650 655 

Lys Arg. Phe Glu He He Lys Glu Ala Tyr Met Arg Ser Leu Asn Asn 

660 665 670 

Phe Arg Ala Glu Gin Pro His Gin His' Ala Met Tyr Tyr Leu Arg leu 

675 680 685 

Leu Met Thr Glu Val Ala Trp Thr Lys Asp Glu Leu Lys Glu Ala Leu 

690 695 700' - 

Asp Asp Val Thr Leu Pro Arg Leu Lys Ala Phe He Pro Gin Leu Leu 
705 710 715 720 

Ser Arg Leu His He Glu Ala Leu Leu His Gly Asn lie Thr Lys Gin 

725 730 735 

Ala Ala Leu Gly Val Met Gin Met Val Glu Asp Thr Leu He Glu His 

740 745 750 

Ala His Thr Lys Pro Leu Leu Pro Ser Gin Leu Val Arg Tyr Arg Glu 

755 760 765 

Val Gin Leu Pro Asp Arg Gly Trp Phe Val Tyr Gin Arg Arg Asn Glu 

770 775 780 

Val His Asn Asn Cys Gly He Glu He Tyr Tyr Gin Thr Asp Met Gin 
785 790 ' 795 800 

Ser Thr Ser Glu Asn Met Phe Leu Glu Leu Phe Cys Gin He He Ser 

805 810 815 

Glu Pro Cys Phe Asn Thr Leu Arg Thr Lys Glu Gin Leu Gly Tyr He 

820 825 830 

Val Phe Ser Gly Pro Arg Arg Ala Asn Gly He Gin Gly Leu Arg Phe 

835 840 845 

He He Gin Ser Glu Lys Pro Pro His Tyr Leu Glu Ser Arg Val Glu 

850 855 860 

Ala Phe Leu He Thr Met Glu Lys Ala lie Glu Asp Met Thr Glu Glu 
865 870 875 880 

Ala Phe Gin Lys His He Gin Ala Leu Ala He Arg Arg Leu Asp Lys 

885 B90 895 

Pro Lys Lys Leu Ser Ala Glu Cys Ala Lys Tyr Trp Gly Glu He He 

900 905 910 

Ser Gin Gin Tyr Asn Tyr Asp Arg Asp Asn He Glu Val Ala Tyr Leu 

915 920 925 

Lys Thr Leu Ser Lys Asp Asp He He Lys Phe Tyr Lys Glu Met Leu 

. 930 935 940 

Ala Val Asp Ala Pro Arg Arg His Lys Val Ser Val His Val Leu Ala 
945 950 955 960 

Arg Glu Met Asp Ser Cys Pro Val Val Gly Glu Phe Pro Ser Gin Asn 
955 970 975 

Asp He Asn Leu Ser Glu Ala Pro Pro Leu Pro Gin Pro Glu Val He 



980 985 990 

Bis Asn Met Thr Glu Phe Lys Arg Gly Leu Pro Leu Phe Pro Leu Val 

995 1000 1005 

Lys Pro His He Asn Phe Met Ala Ala Lys Leu 
1010 1015 
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C (OmtinuaUoiil. DOCUMENTS CONSIDERED TO BF- RELEVANT 
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vwrt passages 


Relevant to claim No, 


X 


Science, Volume 242, 1988, Joseph A. Affholter et 
al, "Human Insulin-Degrading Enzyme Shares 
Structural and Functional Homologies with E. coli 
Protese III", page 1415 - page 1418, Acc. A40119, 
Pirl, suhuin Database, 95% sequence Identity with 
saq 23 


34-41 


X 


Proc. Natl. Acad. Sci., Volume 89, 1992, 

Andrew B. Becker et al, "An unusual acti 
identified in a family of zinc 
metalloendopeptidases" , page 3835 - page 
Database Pirl. suhuin. Acc. A36115, 95% 
Identity with seq23 (substitution a. a. 18 


e site 

3839, 
equerce 


34-41 


X 


FEBS letters. Volume 317, No 3, 1993, 

Hans Baumeister et al , "Molecular cloning and 
characterization of tissue-specific transcripst" , 
page 250 - page 254, Database Pirl. 529509. 1002 
sequence Identity with seq23 


34-41 


X 


Endocrinology, Volume 132, No 2, 1993, 

Wen-Liang Kuo et al , "Insulin-Degrading Enzyme Is 
Differentially Expressed and Developmental 1y 
Regulated in Various Rat Tissues", 
page 604 - page 611, Acc. I 53265. Pirl. 529509, 
1Q0S sequence Identity vfith seq23 


34-41 


X 


FEBS Letters, Volume 401, 1997, Rajiv L. et al, 

"Genetically engineered mice as animal models for 
NIDDM", page 99 - page 103, figure 1 


43-45 


Y 


W0 9119796 Al (BAYLOR COLLEGE OF MEDICINE), 

26 December 1991 (26.12.91), page 72 - page 79 


1-33 


Y 


US 5795726 A (M. ALEKANRA G LUCKS MANN) , 
18 August 1998 (18.08.98), claims 




1-33 
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c: fConlinuation). DOCUMENTS CONS1PEREPTO BE REIEVAAT 





Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


A 


WO 9823145 Al (GENE/NETWQRKS INCORPORATED) , 

4 June 1998 (04.06.98), page 14, Tine 10 - line 25 


1-33 
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Hu\ II Ohservalkms Mim: nillrv r.f iiivciirimi h Iwkintt (Omilmiati™ <,f item 2 of first sheer) 



Invention 1: claims 1-33 
invention 2: claims 34-41,43-45 



■ □ 

■ □ 

■ □ ' 



rj The additional search fees were accompmied by I Ik ap 
Nnpnuest accompanied the paymeni ofadiBtunial sear 
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INTERNATIONAL SEARCH REPORT 



International application No. 
E'CT/SEQQ/'CI2168 



Box 12 

Due to the very large number of variable position in the aminoacid chain, a full evaluation of 
the relevance of the state of the art litlerature has not been made. The search has therefore 
essentially been restricted to positions and arninoacids supported by the examples. 



Box II 



Present claims 1-7 relate to an extremely large number of possible variations. The use of the 
parameter "centirnorgan" is unclear referring to the recombination containing genetical 
material. Support within the meaning of Article 6 PCT and/or disclosure within the meaning 
of Article 5 PCT is to be found, however, for only a very small proportion of the variations 
claimed. 

In the present case, the claims so lack support, and the application so lacks disclosure, that a 
meaningful search over the whole of the claimed scope is impossible. 

Consequently the search has been carried out for those parts of the claims, which appear to be 
supported, and disclosed, namely those parts related to a non-human congenic animal and 
Niddm, 



The first invention relates to non-human congenic animals comprising genetic material of a 
donor. This genetic material consists of the type II diabetes associated phenotype (Niddm). 
The second invention relates to a polypeptide with the sequences SEQ ID No23, SEQ ID 
No22 and a transgenic non-human animal whose genome comprise an insuluj-degrading 
polypeptide transgene. 

Unity of invention exists only when there is a technical relationship among the claimed 
inventions involving one or more of Ihe same or corresponding „ Special technical features „ 
-i. e. features that define a contribution which each of the inventions make over the prior art. 
(See Annex B to Administrative Instructions and Rule 13.1). No such unifying relationship 
has been found. 

Consequently, The claims consists of the following two inventions: 

1) A non human congenic animal and method there of, according to claims 1-33. _ 

2) A polypeptide and a transgenic non-human animal according to claims 34-41, 43-45 
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E 



f~7=-y (##) 



DE, DK, ES, FI, FR, GB, GR, IE, I 
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